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15 i^Jic7)^^^t4K(c:K-:5v^T. r/-< — i^ — X . -^^a-T/I/ • :^:7^ • 
i/:^-r--^-7^-r5/:^*^"^;J^'r-y:^^2v^^(Bergey' s Manu 
al of Systematic BacteriologyJ^ 
( 1 9 8 6^) ^#%{c:LT. <^^P0i cDMI^^^f^UfCo ^ 
T/i-;=<; n^^':^^ ^^if;^(Arthrobac 
20 ter ramosus) ^^MW^^X^h V . a - ^ V -^/V 

25 1^^ S 1 t spgg 13^5^16 0 0 ^ffl^^^ jfto < 

m 1 T i 1 #Jfi 1 "t^r^H 6 Bff^t^M3zfTJifcfeAailfi^^il-a-^^Bff# 
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fF^fefe^fe-fe^i^ — (cl^fe 1^, g:fe#^F E RM BP- 7 5 9 2 i: 

^(Dmm'^mit^mi^xxj. m*. • ;^x^-y" • y 
20 -^—s ti-^^iy, -^iThi/, n=^^:^f3^}£(Dmmm.m^ 

25 ii^. aS4 7^1E4 0°C. 0* U< 0 7!rS3 7°C. p 
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-r^^Jim. fcSV^^:i, h :7^/v^ — ^^^jl v^T^iii5>itT 

^mmi^xmrnir^o 

20 !9 H^fbLTfflv^S ^ ^5-e#So ^c^l^. '^J;^}^. -f:^^' 

^ K «r ffi V ^ ^ ^ jg l: » ffl -e t § c 
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— X(Sepabeads) FP-DAlSj J3b ^ ffi fcl^-f 

^i^:^^i>.i5^ h^^:7^— , m^^Xs f-^^ r ^ V (Seph 

a c r y) HR S-200J1 <^7'7V:^ffiV^fcT37^-7^^— ^rz-^h 
5 y ^ f 3 /-^ — fV (Buty 1— Toyopea r 

1 ) 6 5 0 Mj <^^VV^fflV^fcj^7ki5^ n h 7 ^ — ^ 
ir-fe:7Ti5^y/^(Sephacry)HR S-200J <i^V^^fflV^ 

#tttt^ femj^^^CDl^^m^Xh \.X a. - X , 4 

r^p^^^^/, ?^>fb«i>. ig^fhiiSi)*? j;-o?^^^y 3-<^~i/ 

(1) 
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a-1, 6 ^VVniX/V^^^^^^U. ^ (DWm7uMi^&.^(Dl^^m 
5 (2) 

S D S J: «9 . ^ 7 4 , 0 0 07!;M16 0, 0 0 

(3) 

r^^z7^^^iy^^mM.^W}&i^^y), pirns, sibm?. 8<d 
10 taisrti^^m.'^.^^TSo 
(4) Mii^as 

pH6. 0, 6 0 ^^^S^S-c, Iti 4 0 5 0°CC5ffiHl^(J:^3i?y. 

pH6. 0. 6 o^^s;;£;-e, i mMC a ^'"#^T^ ^ 4 5 75 s 5 

pH8. 4, 6 0 6 0°C\^m.mU&^^ir^, ^iTcf*. 

pH8. 4, 6 0 ^rBls^S"e 1 mMc a ^"-^^ST^ es'Cfeisiim 

( 5 ) HjI p H 

20 3 S't:, 6 0^mRJt>X. pH^6. 0BM8. 4 15 ffl (31 ii il 
p H^^-f-^o 
(6) 

pH6. 0, 6 o5>Rg^*#•r§^^4^•^^ 4 5°c^^JiTi-?a^^^^^ 

25 pH6. 0, 6 0 :9-rB^f*#i~5^#-t?. 1 mMC a '+#^£T. 1^ 5 

0 °c i?;^ T S ^ ^ # -r S o 
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pH8. 0, 6 0 :^m^Wir^^it^-T:^. m 5 5°C&.TKUm^'^i^ 
pH8. 0, 6 0 ^FHli^^ti-a^^^TN 1 mMC a ='*#^T> ^ 6 

0 °cuT\^um^Mm^^ir ^ o 

5 (7) pH^^tt 

4°C, 2 4 0^rHlf:^^t-r5^f^Ts pH|^4. 5 7!/iilO. 0(Z)|g|S 

(8) N*$^r^y^Sfl^j 

^)aiy^^~y<r} D ly — -^]) 1^ — n y( ly — ]) 1^ — T 

3: i/ — T/V^:=^>' — T^ — — i5^/t^i5^ 5; ly — -7 =c 7VT "7 =^1^ — ^ 71^ 
^ ^ ly --^ ly - ^ "9 1^^^ 

c^^f^it^* (EC 2. 4. 1. 18) 1?^® Lfc^K^ffiV^^ ^ 

ir^N K 5^ iJ' • ' T ^ W — -SxX • r V K • y 1/^ 7^ 5/ K • 

•if^AX (Handbook of Amylases and R 

25 elated EnzymesJ, y^ — :^^:y • zf {M^) ( 

1 9 8 8^) }^:|B^§tl^TV^5^ a -r 5: 9— (EC 3 . 2 . 1 . 
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1 ) . i8 -T 5: 7— -if (EC 3.2,1.2), "^/V h h V — ^ 
^ 9—^ (EC 3. 2. 1. 116), -^/i^ hT hy:t—>^ 
^f^T^9—^ (EC 3. 2. 1. 60), ^/l- h^l^ 1^ — 
^T^7— -^/l^ h^^1)-:^—:^^^r ^ 9—^ (EC 3. 2. 

Micif*, ^:^^m^^mB'r^m. -^^v^-^—^ (3. 2. 1. 

4 1) , ^yr^^-if (EC 3. 2. 1.68) 

^®^LT©«feM*, ir^tj^^U, /h*, 7|t/^ ^(/^^^{(ilijfei- 
f^:^^ «9 1?/^ < , iT/i-ri— dfv^p^;;?.^ 

T^f7— :7r3— y jij-^ _ ^ ijo j; tJ^N - T ir ^/Vi^/V 

20 ^/^^0;^-y =f^®, ^;v^ V—A's L - T =i tr v^jfe ^ 
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nf^x.\txy^^o 0* u < 3 o 7bm 5 5 °cH7&(oM.m^m^^^o 

15 mwi^^?imco a - 4 y-^/^ b v^/v^v^^t^w^^^^ t a - 4 y-^ 

(1) a --f y -^/v h iz/vr/v^^Ki^^^^fi, ^3155 
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10 ^^rt^^-f^^^lc: j;o T-f y -^/v h V/V- 1 , 3 - y h v-z^S 
(4) (1) (3) cD^j^::^^* 

15 Lfc j; 5 a -4 y-^ v^^/i^v/^^^mw^j^Mm t 

5i:t{^j:i9^ ^ 5 5 %(Z)^^^-em*^tlffl)^;$s# f> r ^ , C 
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hi^m 5 7b^l 0 %M^X^ 6 0 6 5 %}c:[Riii$>^§ r i: 

S o 

M ^ ^ 5 15^ ^ #/ ^ ffi V ^ S m EI S ^ ^ ^ i- S ;^ { c V ^ T V ^ § # 

^ — if , =iT^^— if (EC 3. 2. 1. 3) /^^^a - 

25 =Ji/i$^ — (EC 3. 2. 1, 2 0) LT V^ ^ ffi 
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y ^ z7 4 —lii^UMx^'o ^ m7L\t. mfm 58-23799 -^^^^ 

5 #|IBS 5 8 - 7 2 5 9 8 $ t^TV^ -5 

5 0 %J^Jl_h. 3 0 %73fM 9 0 %(Z)^^^raiSiffi-^W«$^lij^^{e: 

15 h'o. w^nwm'Bm^f^'o 0 . 1 7Z;3g 2 0 %(7)ffligr0*#T-e. ?a 

^95 °C4^T^ 0* U < 1 0 7!;M 9 0 °C(5Dt£IS-e. boo#?^ 

Eg Itl^H^B ^ ^ ^i- 5 -^^1^0% ^ M3t-r S « . ;t 

r J: 5 LT0]t $tL§:$:^Pj!(D^:l^EIIt«. _b p"p -T? -y- 5* ^ 
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^f^l^^i&:^^^cl^£;cT. 3^^^j?^e t'^s-a^LT. mu. 
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J>>. ly^ — <iy V-^i:}£(DyKM. ^^(Dt^n^zf^. ^^fi: }f (D n 
37"®, z^y'P—^—:^}-. f — ^ >jy — h , :7/P'— ;^ f 
}£(D^—:7. vm. i^^-^. '^ — ^u—h\ iyr2<yy'm. m^t^t^(D^ 

y_^_,^^^ ^^^^^^ ^^y_-^_.^^ ^ ^ ^ 

^m. mm(Dmm. mmm. ^s^m. mmm. mm. ^mm. mmm. 
t^cDmm. =i=iT. i^=L-:^^ mmwan. m.mmn. 

^^s.. m%ik. mmiks }^^v:y^m. 

-etSo ^(Dm. m^m. pr^ vs^^y^v—j^. ^^m.^. 
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^^ij, h 5f ift Kn 5/ 37", n P'f'W^iJ. 

i/^J^ — 17 tz a , — 17 ^ H ^ — j3 ^ ^ :X ^ — 17 H — 7 ^ 

' ^ n 1/ ' y T — (TNF) — y^T - n iy 

10 f ^ i/;^ :7 T — 7 T — ^ ^ i/iJ^ — n-^ I I y i/jijN 

•^^y^^'^. y^yiy^Vy. iT^n^iJ^^v-, y h 

a/K^^V, iP^flS^J^Tjs/V^i/T^^ ^C>4^/V^ ^-^^^^^ BCG17i^ 

^^z, 0 \-^i.^^y ^ ^y. :^±y i^ ^y. atis^ 

^v^. EPA. DHA. T y^ y^^ym^i t^(D-mm^^mmP3m-Mni\t. 
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15 ^>m. mm^^:^. ^^^m^^^^s ^m. 
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F^y— i^. FiJ^ y — -A. ^N^' Fn— i/. f*sM. r 

5 :7 ^ — >x 31 — n — 3 ^ iy=rL^}f>'^'v2 — iy3iy^ 

i/gv, t:7^ — iyrt — ifViT^i^ y — r :7 ^ — i/o^w- tr 

20 pj^'f lilts, ^ ^■<:5^y/vf, /<^:^:^^;v, mffl'fbltijsj.f^ ^ 
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25 /^^ W>^:^^y =1— /V. f v:/^ y n w-^V^ :5^y-fey:/J^^ 
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:^-7^y/^s n i/:^-^ y /V. :7"t2 ^^rn 1/;:^ 7^ y /v, ^ y 

7^ y >?^-7^T y ^^m=' v>^'7^y/v. 12-t :3e->';^7^r y 
10 y y ^-flgfl^^-r y tvv. h y 5: y ;:^9^i/^i7'y ir y i;?:^i/-r 

.15 ^ y ;=^^>'^iEi'o\ :^'rr V ym-^^^^^i^y 

^ y /v^^^ h y "^i^. ^ y /i^ijs^ h y ^^5^ / — /VT 5 -t^ 

y v-^^i^ v-^/^ y /i^^ — T^/i^ilSt y —;vr % 

i/^ y l/i/ir^/Pai>--7^/V y i/^, Jt? y i/^i ^ v ;x 

20 T/^=3r/^:7 3^r^/vrc — -T^/i^y i/^^ ^ f> ^ 3 f y t> ^ 

ir-^^?fta^^f-/^=i V3 =^'y y — /i^r ^ -^-^ftjigi;^^;^ ^/i- 

'fb^^v^r y /V h y 7« ^/vr i/^^ i> a. it'fkt^:^-7^r y /^v't^ ^;vr 

25 T/^:^/^-^ y =3f y y :^ ^7i>.^ K'T^'-^/Vi^y ^/V2 — :7^y ^e^^rc^/V 
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y ;^^r y i/^^^^y -fe y V. ^^r y ^^^^^y ir y i/, i> 

5 fix^'^^'y 3— /i', ^ y ^ !> y ^^^y /vtf ^y 

cn^j? y — /vT ^ F\ v?^^ y — /vT ^ F. ^y ^ y 

10 ^y ^ y ^'^/j^y :^^i/3^^i-':/y/n^ F^ ^ y ^ y ^/^/K y 
;;^5r i/^^ v>^y/vif ij?- ^y >^xT y y ;^^v'^^ i^^-y 
/vtr^^-v, h y ^'^^K y ;^^->'^^ i/i/ y/vf<5^ ^^h^;^ 

ix^ y v-i^ l^i/ y/v fc-^ ^Ky 

:^^5:i/R, i/yyri/fi^T^^h^;^ — ^ixb^ :<j^^:/y — r/^^cd 

1^ :/ir 5/ boipt — ^ P7^:::^;x^ ^ ^ o — G , ":^:y b — 

FCF, Tyf"":^>'->'T^^-y'y— i/F, fy-y— ^-sFils :^ 
25 7 /Vi^^^y — i/B^^^<©i^#.<5^— /v^^^, :y^y y r V h:yvv— F 
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^^--^T/vti: }£(Dm^^ —J'^^^^. V ^ }£(D 

t2 ix^/;'^ if cd;^; n^y ^ K^fe*. :7 n — /k^ ^ m — , 

#^4iLT}*. m^\t. C^*. ^a#x tim#7'^^:ds^tf 
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10 ^ V ( If 5; B 1) . y :7 7 tr ( if ^ ^ b 2) , t° u k ^ 

iy^^, t°y K^i?-— t°y K^1^^>^ (J^;^_h 5 ^^B6) , ;^ 

^<D\f^ 5: ^-B {e:Si~5'ffc:'^#i. L -r:^ =i/vif v^-^, 
2-O-a— D - =1 -JX/l^ - L — T ;^ 3 7V- ;|: i: ;5 

y =3 -iz/v- L — T :^ =1 /V tr i/^. l — T :^ =i /v v ^> U < y =i v 

/V, =3 V;^7/Ve/:7 m n — /V, ^ tl. O^^fr (D ^ D Id ffi 

Sfb-a-^x a-x )3-. r-. ^i;«6 - h^^rnP— /V, a-, /3 - , 

}d M i- 6 it: ^ ^f ^ ti. a o 

25 =7 ^ -^m^m. ^ ^ W,&im . ^ — xi:y^^^m. 
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ttmt»^ =^ ^:^^mt^mms ^^y^^frmmms tvi^mmm. -^i^ 
:fvmm!^. cj'vxttffiti, m^mm. ^yy^^ii^mm. 

^^-^tti±ji^> -<^x^^tti±i#?. -^^yttw^. ^ 

mi^> B ^ 4 B^-^m\ism. mm^n^m. mmw^^ms 

2 - t V- 5 - 7< ^/ixv'j^^/^) ^^/y' h y T /v> 

25 2, 2' [3' - [2- ( 3 -^T'^/V- 4 ^/V- 2 

r >^ y 2 — ^ y T^^v) a^^f-Vy^i^l t*;:^ [3--- 
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J ) , 2- [2- ( 3 4 - p« ^/V- 2 -^T y 2 

-^y'T^^^') T^'^i-'] - 3 4 ^7v^r y* y ^ i> A 3 

— K (S'J^ rt°:^r:i>-j ) ^ 6 - [2 - [ ( 5 2 - t" 

K (I^IJ^ riJr;^-^ — ) , 2- ( 2 y y tf:=^/l-) -3, 4- 

tb <D -f t; fl ^ ^ ^> § o 

^S^i^^:^^^/!^. ^^^^ K7=^i//V. y/l-v'fc Kn;^^^TVi/^ ( 
SlJ^ TnDGAJ ) . ^^^/l-t Kn v-T^ y — /I- (glji^ fBHAj 
) , (JglJ^:^ TBHTJ ) , 4-tKt2dr 

^/k 1 - 2 , 6 - V^iJ^ — V--^ y — :r: 7 — /V;'^ hXJ^iZ.^ti 

15 ^©{b-a-i^cD 

*ISP.g-??frJffi-e^ • mmmt UT«. {^1 ^ -<fc fife ^1? 115 « 

^i^i^y'— /V. v-yWiy^^, /^°y :^^i/^.&#^^;^-7^/i-. i^y^ — 

20 /i^/^ if(^:7 3z / — /v^, y/u}f>^m^ 1^y^/l^^. {a 5^ 

v^i?' n n 7 rc i^/^ ^'o^M3 ^i/>ft; tf X :7cc / — /v^, 3, 
4, 4' h y n t2 y K> :X'7=^ V 1/ ^'^^ 7 ^ / — /^T 

25 Mi\i'f:^ V j>^fi:if(D Am.ri^'^^^^ j>.it^m(Dm.. i^^iJ^n/i— 
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=3 t^i;?^, ?L^. T^^b^^/^^. y h y 

T/i/:7^^^, ^-^-f^&y:/. ^^-r >'^ ^u«-</i-^y 

20 :^i-^)©(^f{fa.^ ry:/^^i/^ T ^ f-f ^-T-fe-^/V— D L — 7« 
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5 ®. tr/vp^/^, =1 Kt3 ^ ':f;v=7iy. -fe/v-i^— # 

-feyv^, ^nw, i^y^^ 

15 ::c:::^/VT ^^^-^ h y :/ h :7 ^ V , ]) ^ ^ - T 9 =^ . ^ t7 V 

20 ^:^^'fkHr/vn — K n ^ i/m^/v-fe-zvuz — >^ , /v /j^^ p« ^ 

—/V, — ^Jr^^^', T/vy^^/, if^^^', t 

Kt2 ^iy:fx2 tvv h y 7« ^/vr i^iJ^ n y t^/v. ^ y 1^ 

::^/i^T /i-=i^/i^^ ^° y t'^/vt^ia y K > y y K^-— tr 

25 ^/vT-feT"— h^ji-a^t;. pt? y ^^i/:/-r ^ ^°y TiJ' y /^^-^ b 
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v}^tn'£^<. m^\t. m^. mm. mm. mm. mm. wc^. 
10 m^. ^m. mm. i^a. ^b^. m4tf^E^j:fy(D^ii^^m±mi-£th^. 

0^x:h^o 

UT. ^mm^m^^m^'^xnmiz.mmir^, 

t /u-l^^^^tMst) 1. 5w/v%, y i^^ll;^ y 0 . iw 

/ V %^ y ^^m — -^ b y i=s • 1 2 tK:^ O . O e w/ v ^^-x^ iJ^'' 
20 ^^/^^^ • 77Kii:0 . 0 5w/v%> *5 J;t;«7K^^feJ^^§?Sft:i§:ffi^> 
5 0 0 ml WH:^ :7^;:^n}c:i00ml ^ Atb, h U^^X 1 

2 1°C, 2O^rB1^l^0L^ ?^*PLT. ^-^^/V^ i^^n /K/l^^ C 9 
(PERM BP-7143) tr^^Lx 2 7°C^ 230rpm-T?4 

smmm^mmmm^^f-m. m'b^m\^xmi¥^m%mm±m^nf^o 

25 ^blCl. -^(^i§«-bm^^— h 1/— (12 0°C, 1 S^Fb^) 
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/ViJ^ltM r=3f — eVl'^J^/Ve 0 J (T/U^^U^h. 20X20cm)% 

m^^ 2mmmir^iyv ^ ^/^mm ^ ^-^ h -^^ - (&^r. ttl 

10 3fel-#:^c_h^tl^I 9 0 m 1 ^ p H 5 . 0 , 4 5 °C JJll^S U fc^ v 

r/u=LT ^ 7 -if ^'i[:^jimw^^^±mm) ^mmm i ^^^^ 

7 5 m^'^Ml^X 2 4 B#Ph^^SU> ^V^X. 7Km<t^ h V ^J>> 
^:^>'PK218ji r^'-f -V^ :^i/WA 3 0 J ^ffi V^^:J|^fc#., 

J t J mr =-:tiy^mmm n RA4 1 ij ^ 

PLCj hmm^^^o ) -e^-<fc^r.5s ^ 1 Hici^i-J: 5 

BfrsllO. 8 4 ^{Jl^— — ^ 0;z^;^|S^{±i M^f* 9 9 . 9%i^ 

^7^5^^;^ (Shodex) KS - 8 0 1 ;^^i>>J (BSfp«X^^^ 
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li^jg) ^fflV^;^7 7 .^a^ 6 0 °C, 0 . 5ml /m i nTkO^fij^ 

-efrv^, wmi-iT^^mmfY rRi-8oi2j] (^y-*5^^^i±M3t 



0m7i>^m9:<Dm^^mm 

10 J;§«ft5>^ rpAB-MSJ ) Lfct^a. K»^6 4 9<7) 

^e^i-. *«K^;^V^T^^^*Bi?i (iil^. Tnmrj ) ^fro 

-i^^^fy — (European. Journal of Bioc 
hemistry)J, 641 7b^ 648M (1994^) l^BM $ 
nXV^^^mTuBm-^WW-^-^ ^ r= {-*6) - a t-^y 
25 V/l^ - (1^3) — a-D — =it:°^/V/V- (i^6) — a — D 
- ^/U =3 f ^ / iX/V- (1^3) -a-D - =3 t° ^ y iX/V- ( 1 
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BP To. {^6) - a -D -i^/Vri y -^'/V- (1^3) - 

a — D - =1 f -7 y e/yV - (i^6) -ck— D — 3 t" ^ y ^//V 
- (1^3) -Q!-D - ^VV- =1 ^ / -^/i.- (1 ^ } § r. i 
5 g^LfCo 



(Ti?-t If— /vt^^^tt^at) 1. sw/vo/o. y y e^i^. 0 . 

1 wy V y h y ^7 . i 2 tK:^ 0 . 0 e w/ v %, itist 

5 0 0 m 1 :7 ^ ;^ 3 (c: 1 O 0 m 1 -f -oAtb> fi^i/ — 

15 ::/-t?l2l°c, 2 0 :5>Fb^^^* 7^*P UT. ^^'9^7^;?^ i^^nt';^^/^ 
;^C9 (PERM BP— 7143) ^SSb. 27 230rp 

^»3 0 L(D:7T'-y — i 1^ !& J# jfi ^ ^ 2 

20 / V %%^«L. a,* 2 7 'C, pH6. 0 7^^ 8. 0 (C-^-feoo, 4 

f V/vyVkn^Ki^^^*?S't4f*^0 . 4 5 ^ii/m 1 1?. a-^y 
-r/V b 1 . 5 miL/ra 1 "C, ^)t^Bg^i^^?&tt 

liJi^ 0 . 9 5 ^{iXm 1 irfe «9 . JS'il-^^T-il (10, OOOrpm, 3 
25 O^ra) bTEIlKbfcii^t^ 1 8 L(0^lS^t4^ilj^Ufcfc 
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m\tm 1 . 5 mit/m i mm^m 2 6, 900 mtD i?^ m 

— ^ ^itS 2 w/ V % ^ /.^ 5 J: 5 1 0 0 mMi^^llW?^ ( p H 6 . 0 
/u-^/u h^:^ t-^/i' h—:^(D z> 'h^ ^(D'^/u h^:=^M^^ i }^IB 

^^^2 w/vO/ot/^S J: 5 10 OmMi^^^WI^ (p H6. O) \^ 
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0 b 0 raMmWimmw. (ph6. 0) \^mm-^^^w.w.t\^s ^(d^ 

KWtO. 5Ta\\^mmW.O. 5xn\1]Wk.X. 3 5 °C1? 6 0 ^PbI^^S 

rr-^yj j. ? o ^fi/m i t r/i-=!T ^ if ( 

^;^^ir^'fb^x||;»^#1i|K^) 2 7 ^fi/m 1 i ^^t^ 5 0 mMi^ 

m^«?t(pH5. 0) lm\^Mx.X. 5 0 °C-T? 6 0 ^^^a 
10 ^(DW.^! 0 0°C-t?l O^j^FBim^giLT^m^^^g^iirTtft. ^^^123 
1 (JifBtt^oH P L c^-t?^»-rs ^ b id J; oTfrofCo ^ 

15 

11^4 y^^f-zv:^ ^■'p If ;^7K/v;^ c 9 SSt^^opM 

3 -e# ^)tbfci#*±?t7^ 1 8 L ^ 8 0 Vo^.^M'^W.XM.m 

4°c, 2 4 B#ft1;^gb7cf^. ^oii:^lfi*^^^jS'i>^gi (10, 00 
20 Orpm, 3 0^^1) LT HJilX b 1 0 mM U ^-^^^l^ ( p H 7 . 5 

) \z.mm^i^s mmrm\^n\^xm^\^xmMmmm A o om i 

'14^8, 110^^^, a y-^/V b 2 4 , 7 

OO^fiL^. 5 , 6 0 0 ^f^WLTV^7to - 

25 (Dfe^^li^SfH^'fb^^^^lfcM ^-&/^°tf — X (Sepabeads 
) FP-DA13J ^7l-^m^^f^4 :^>'^^^ n--r h ^ — 
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/V^* 1 , 0 0 0 ml) l^m^t^o :i(Dms ^m^M(D a -4 V -^/^ f 

^(DV^TtV^>^ ^-^/^yf^X (Sepabeads) FP-DA13 

5 ^-^tpl 0 mM y i^®?^®!^ (pH7. O) \Z.M^\^. ^(DM^W^ 

^^^|±^ rir7T^y/l- (Sephacryl) HR S-200 
J ^/l-^m^^f^r ^ ri^T"^ — ^ h ^9 -7 (^/PA 5 0 0 m 

1 ) l^^Vt^o mmmmm^l-i. r-^l^TiJ^y/^CSephacry 
10 1)HR S-200J <ir/V}^#* 1 M;0^ b 0 M© V =-r 

J£^<:^V^T^ •v'/l^ h 7^ f ^ ;^ 0 mM^a^ ?5 1 O 0 mM 

/v=i|SK^^^*^gttt*, -^/v b — y ^^^^ -S^^^- f 
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— y B — (Butyl— Toyopearl) 650 Mj ^7\y^ 

m^^r^m:^^ h^^y :7 ^ — (^r-Vvft 3 5 0 m 1 ) }e:#tbfco 

ir:^'^/^- f 3 — (Butyl-Toyopearl) 6 

10 5 0 Mj 1 M;5^ 0 Mco V y -J =^^^ ^ "^^^ 

0 mM y i/^ltliit-t (pH7. 0) le:^|^fb^ ^(DM^W.^ 
m'L-ji^mX^Xyfm^^^^ . I^^T^^)^^ (Sephacryl) 
15 HR S — 2 0 0 ^ ^;\^-^m\^f^TZ7 y( ^-^r >( —'^ n-^ Y ^=7 ^ ^ — 

mi 





« - ^ V v'^b h i/^b^VU 


a - V h i/y'b^yl/ 


(%) 




8,110 


0. 1 2 


1 0 0 




7,450 


0.5 6 


9 1. 9 




5. 8 5 0 


1 . 0 3 


7 2. 1 




4,040 


8.7 2 


4 9. 8 




3,070 


10,6 


3 7.8 




1, 870 


13.6 


2 3. 1 
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1 M^^^^tf 1 0 mM y ^-^IStlKt (pH7. 
O) je:^;feffb, ^<D^#f^SSr3S'5^'-ii bT^^ife^l^% . my— 
^^±U \^^r^— Y 3 y-^ — /V (Butyl-Toyopearl) 6 
10 5 0 Mj <^Vl'^^V^fcj^7K^ n b ^^"^^ :y ^ — (^Vl^* 3 5 O m l ) 
}^#^bfCo r:7^^/V- h 3/N°— 7V (Butyl-Toyo 

pearl) 650 Mj ^/V}e:®^L> 1 M^^ OM© U T 

15 KXS^Sr 1 Mil^^-^tf 1 0 mMy (pH7. 0) \Z.^m\^. 

■^cT^ig^ffy^^jS'il^^ilbT^^^^^^im^s ri?:7r^y/v (Seph 

acryl)HR S — 200j <5^V^ ^ ffi V ^ T 37 ^cr^-T^^— i^-n-r 

20 



25 
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2 









||T7 -TlTt 

\Ai} 




2 6, 9 0 0 


0.4 1 


10 0 




2 4. 7 0 0 


1. 8 5 


9 1. 8 




19, 4 0 0 


3.4 1 


7 2. 1 




13. 4 0 0 


1 8. 6 


4 9.8 




10, 0 0 0 


2 1. 3 


3 7.2 




6, 4 6 0 


2 6.9 


2 4.0 



10 ^ bfc t ^1 -5. 1 4 0 , 0 0 0 ± 2 0, 0 0 0 :?V^ h o 

p Iltl 5 . 2 ± 0 . 5 -Cfeo fco 
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^^ufco mm(Dm.mu^\t. PH6. o. e O^a^^fB^S^S-er^ 
4 CC (C a "■'^^^eE) . Itl4 5°C (C a 1 mM^^) . ^51 P H 
fi, 3 5°C, 6 0 ^^rsl^^S-eTi^ 6 . 07!r^6. 5T:^feofCo 
5 taS^^'ttf*. ( 2 O mMg^^SW^S. pH6. O) ^Ca' 

^^*^#P H 5 O mM,m«IS4'-e4°C. 2 4 B# r^Si^lt b fc^ . 

p 6 . 0 Km&i^. mw-r ^mmm^^mm-r ?i ^tK^ v)^}sb 
10 fc. ^fh^^th(Di^^^m 7 m v&m^&\±) . msm (pH^^t*) 

4 0°C-^-X^ (Ca^-'lmM^^) p H^^'|4J*^ 4 . 5 7535 9. 

0 -efeo fco 

15 :£T-e?£'l4i!lS(^:^^{-^Ci:p-<:fCo ^^^^Si^^-To 



m 3 





mMmm (%) 




WStt (%) 


»Jba 


10 0 


rr 2 + 

Hg 


4 




9 2 




6 5 




10 0 




8 0 




115 




10 3 


C o 


10 0 


F e 


9 8 




1 5 




9 7 


N i^* 


9 8 




111 




9 9 


EDTA 


2 0 
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E D TA-el^L < PJ.^ B a S r " ^ -tr |MW ^ tLfCo Ca'-", 

4 7 3 A (T:^^^ HV^^ ;^^^:^7^i^X^fc^) ^ffiV^T^^^(f Lfc^ i 

10 i^!^4 - 3 (D^m-^^nt^mma — < y-^/u ^ ->/um^mmm^p^ s 

) {^'WLs bfc^^S-e — ;^— ( 0 ;^ • ^ 5/ K • ^ 

^> 1 12, 000 + 20, 000 f :^-efeofco 

5±0. 

-<fco *&^^m9iii . mi om (pHcomm) 

fco ^mc9ii3S^'l.S«^ pH6. 0. 3 0 ^raS;S-e^4 5°C, ^jg 

pH«. 3 5\:, 3 o ^^^j^;-e|^ 6 . o-v;h^tz. ^mm(Dum^ 

mm^s mmmm ( 2 0 mMit^^tj?^. p h e . 0 ) ^^&mi^ e 
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4 





mMfsn (%) 








10 0 




1 


Z n 


8 8 


B a^^ 


1 0 2 




9 8 


S r'* 


10 1 




1 0 1 




8 9 


O o 


10 3 




9 6 


C u 


5 7 




1 0 5 


N i'* 


10 2 


Mn'* 


10 6 




10 3 


EDTA 


1 0 4 



E D T A-X?|3§.$$tb/feV^^ t ht>-^^'0 fco 
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FTiMi 5: — ;^ f J 1. 8w/v%, y — ;^ y 0 . 1 w/ 

5 v%, y i/^— h y • 1 27K:So . qvt/ ^"^/o. mM-^^^ 

A • 7 tK^I: 0 . 0 5 V *5 J:-a?7K;a^ b?^^S^^#:it:ffi^> 5 

0 0ml^H:^:7^;^=i{z:i ooml -f oA;^^^ h v — :7"-e 1 
2 1°C. 2. Q ^fiiWMX^.. ?^*PLT. x^^/i-:^ i^^n f';;?::,}^/^:?; C 1 

1 (PERM BP-7144) Sr^Wb. 27 "C, 230rpm-e 
10 4 8 B#^1|llteSlMit« bfc^jCD^Sit^i: Lfco 

OLAtbT. ;?]Pmig^^ 7^*P bTMS 2 7^^ Lfc^. «it^f^ 1 v 
/ V %^^® 2 7 °C, pH6. 075^8. 0}^f*t>oo, 4 

8B#rBlii^^#Jt*LfCo 0 . 5 

15 5 ^(i/m 1 -T?. a y ^ v-yvte^^m^gt^}*^ 1 . 8 ^fi/ 

m 1 -e. w^nm^^^m^m i . i mti/r^ i -rfe . ^'L>5^it c 

1 0, 0 0 0 rpm, 3 0 ^^W) UT HUIX Ufciitt^ 1 8 L O^*® 

*{*ltlO. 5 1 ^ji/m 1 CQ^tt (M^Sttl^J 9 . ISO^ii) -e^ a 
20 y-v/V h 1 . 7 ^{i/m 1 (M?©'l4ltJ 3 

0, 4 0 0^^4) 1?. St^cKH^^fStt^lt) 1 . l^ii/ml 
tt;^ 1 9 , 4 0 0^fi) -efcofco 

^^7 ^-^^^/v;^ ^^^n c 1 1 S5l5^*c7)fia^ 

25 ^^7-1 y^^/u-x?^ iJ^'^n tr^/if/v;;^ C 1 1 

%m 6 1 8 L ^ 8 O %ISfn«IS^l?ig;^UT 
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4°C, 2 4 BtPHmgLfc^, ^(DM^^mm^m'bl^m (1 0 , 00 
Orpm, 30^m) LT HJIIX U 1 0 mM U ( p H 7 . 5 

0 0 mi:, m^mm^^ii^^^m 17, 700 ^li^^-rs 
p^ufco ^(^m.mmm^s mm.4:-i{^mm<D ^-^^^^^-^ (sep 

abeads) FP-DA13J ^ m^^fc^ h 
-fey^ tr — X (Sepabeads) FP-DAlSj ^ 7V\Z.^R^^-^ 

(pH7. 0) \cmm\^. ^(omw^^^M>L-':^^m\^'c^m 

15 Ti5^!J/l^(Sephacryl)HR S-200j<>*/V^^V>fcT 
:7^:=^7"^— i^n-v'h^^^^:7^— (<i^Vv» 5 0 0 m 1 ) \c'^\^fz., m 

r-fe:7Ti5'y/I^ (Sephacry 1) HR S— 200 
T> -^/^ h 0 10 0 mMO V z=.T 'T "7 V 

y^jv V ^ ^'^%,^^mmn.^:^m\^-xm^ a y -^/v f 

25 mM#3£-e^/H Lfco ^^"C. a - y -^/l- b i//V^^^m?&t4iil5> 



wo 02/10361 



PCT/JPOl/06412 



63 

mm? -2 a-4 y'^/^hi^/i^rA-=^mw^mmm(Dmm: 

■^tp 1 0 ttiM y ^-^MWM (pH7. 0) Kmmi^. ^(ommm^m 
15 >5^«ibT^^#i^i^#. My—^^^^±mT-y'^/i^—hBy<-/u ( 

Butyl-Toyopearl) 650 Mj] <^V^ ^ J^tK ^ 

h iJ^^ y ^ — (<5^/^ft 3 5 0 m 1 ) (^l-WLfCo Ty^^^/V 
— > 3y^ — /V (Butyl— Toyopearl) 650 Mj <^7Vte: 

m.m liit^ 1 M;d^f5 0 MOO y :^T^^7 v'^y f-e^^m §^fc t^^, 

m^^m^^mi^^vf^o wm. i^mux^^ iM^^^^-^tf i omMy 
^-^iiw^g (pH7. 0) (ci^iffb. ^(D^tlf^i^^i^'L^^giL-r^:^ 

r-tyTi5^y/l^(Sephacryl)HR S-200 



wo 02/10361 



PCT/JPOl/06412 



64 



5 



—1— t3E 


a — -< V^-^l^ h v^l/^^ViJ 

tlwVJ?Ki 1 1^ :x>tf -i-t^ w ' n 


Iff? If ^ 11. t J V»» J^f . 


(%) 




O 1 Q A 

y , 1 o u 


n 1/1 
U . J. 4 


inn 




8,440 


0.6 0 


9 1. 9 




6,620 


1.08 


7 2.1 




4,130 


8. 8 3 


4 5.0 




3,310 


11.0 


3 6.1 




2,000 


1 3. 4 


2 1.8 



10 ^^/^^^m^mmm^^s IMil^^-^tPl OmMU ^^^lafnt (pH7. 

^1±^ f:f^/l^— h 3^-? — /l^ (Butyl— Toyopearl) 6 
5 0 Mj ^/V^^^^T^Mt^^ p h :7 ^ — 3 5 0 ml) 

}^#tLfCo r::^^/^- > (Butyl-Toyo 

15 pearl) 6 5 0 Mj <57*7V}e:®^ 1 M^^ b O MCO U i5^^ 

1 Mli^^-^t? 1 O mMy i/m^Wfl^ (pH7. O) le:^>^L. 



wo 02/10361 



PCT/JPOl/06412 



65 

^(Dm^m^M>L-^m\^x^m'>^^^^^ . r-fe^r^y/^ (seph 

acryl)HR S-200J V^f^lr 37 ^ -y^ ^ 









(%) 


mm±m 


3 0, 4 0 0 


0. 4 5 


10 0 




2 8. 0 0 0 


1. 9 8 


9 2. 1 




2 1, 8 0 0 


3. 5 6 


7 1. 7 




13, 7 0 0 


2 1. 9 


4 5.1 




10, 3 0 0 


2 3.4 


3 3.9 




5,510 


2 9.6 


1 8. 1 



15 ^Lfcfc r 5. 1 3 7, 0 0 0 ±2 0, 0 0 0 h ^--efeo 
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T^MSb/Co 3 0 . ^14111 (p 

H(Dmm) ^^bfco ^*<^MigfiSfi. pH6. GO^m^Jt^ 
5°C (C a ^■'##^) . 1^ 5 0 (C a 1 mM#:&) , Mji 
pHf*. 3 5°C, 6 0^raS^&-C^6. 0-t?fcofco 
10 ^ttf*. (2 0mMmmMmW. pH6. 0) ^Ca"''^^^ 

^T^fc}* 1 mM#^5ET-e#?a^le: 6 0 ^ra^^tU, TK^^Lfc^^ ^ 

15 ^fh^fh(Di^^^mi 5m (um^^m) . ^1 em (pH^^tt) 

{d^LfCo ^^*<Z)M^^^t^J*^ 4 0 °C^-e (Ca'-'^^^E) > B 
4 5 °C*-e (C a 1 mM^^) t?. p H^^ttf*^ 5 . 0 7515 1 0 . 
0 -efeofco 

20 ^tT-C?&'f4M^CD:*-feJ-2pC-CM-<fCo ^mSr*7 {CZ^-To 



25 
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67 



7 













TOO 

J, u u 


n g 






9 1 


Ba'* 


6 5 




9 8 


Sr'* 


8 3 




10 9 


Pb'* 


1 0 1 


C O 


9 6 


Fe^* 


10 0 




2 3 


Fe'^ 


1 0 2 


N i'* 


9 3 




14 2 


A 1 


10 0 


EDTA 


2 4 
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mm. 7-3 co:i7m'vnfcmMa -4 y-r/u h i^/i^m^Brnmp^^s 
D s - y T y 7vr s: h^^/vmn.^Wim i^/^mm 7 . 5 w/ v % 

5 102, 000±20, 000 ^Vv b i/l^feo fco 

3»Ma --r y-^/V h V/^te#^*tln°p^ 2 w / v % T 37 ;^ ^ ^ >- 

10 6 ± 0 . 5 -trS)o fco 

-<fco ^;^^mi Tin (?i.«cr)^#) . mi sm (pH(Dmm) 

Lfdo mm(Dmmum}t. pH6. o. 3 o^^rBm/^^-eitis o°c. 

jlpH(t. 35°C, 3 0 ^m^Jt-'V^ 5 . 5Jbm6. OXh-^t^o ^ 

15 mmcDum^^^i-is mmmm C2 0 mMmmmmm. pH6. 0) 

^ ^ {c: j; 9 :^i6fCo ^fc. p H^^t4 tts p H 5 0 mM 

Iff It 4^1? 4 t). 2 4 B#^1f^^Ufc^. pH^6. OlCp^U, a# 

20 HI {um^^m . ^2 0 12! (pHS^'i4) }e::^bfco ^mmcDum 



25 
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m 8 





WStt (%) 








10 0 




2 




8 3 


Ba*^ 


9 0 


Me'* 


9 1 


S r'^ 


9 3 




9 1 


Pb^^ 


7 4 


C o 


8 9 




10 4 


Cu^* 


5 6 


Fe'^ 


8 8 


N i 


8 9 


Mn=* 


9 3 


A I'* 


8 9 


EDTA 


9 8 



/V4 7 3 AJ (r hV<?^;^>>'^^i»X%h^) V^ Ti>*fT b fc 

i^ST 5 jmmnvx. ^w.m^^ a ici^-rr ^ / m.^m(o 
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mm. 9-1 a y-^/i- h -jx/vi^vv^i^Mife^^^oi^^^p^T ^ 
5 f^mmm^^ (D— 1 omMh V :^-m.mmmm (ph9. o) \<m 

UT. I^MWIi^-eiti 1 m g /m 1 <z>|ft*{^:^^§ J; 5 

f^bfco (1ml) 0 n -f^yl^ (fO^MMI* 

^^M^) SfjJP;t^ 3 0°c, 2 2^PB^SJ^;;$-^^:§ r ^ J; «9 -^:7"^ 

10 fco •^'1' ^^^^J^Vn" -/ C 1 8 ;^ ^ A 2 . 1 mm X;ft ^ 1 5 0 

mm, ^-XttM) ^>mv^, 0 . 9 m 1 0 . 

1 % h y 8 %r-fe h U /^'^l^^^b 0 . 1 % h y :7 

/V;;e-Ti2@|^- 40%7'-feb^by /V^^^CQ 12 0 j^Wi<D V=^Tif9i^ 
hO^#-e=fT^^O fCo ^i»^:»b^tfcl Lfc-<>^^ KJ*. ^;ft2 1 

^m\^r^3-<:f^ V IP Q 4 mwmmmeA^) . P8 8 mn^^ 

mm 8 8^) . P 9 9 (#i^H#^1^ 9 9 5» ] Sr^^ ^tb^*tL^ 
*^^J^bfc^. 2 O 0 M 1 <^ 0 . 1 % N y :7/i-::e-n i^^- 5 0 %r 



25 
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9 







P 6 4 




P 8 8 


h V:fhyr>-^^) >-v3-(i/>-ifV >'>'-:7iJ=.7i/r'^^>-^^;t-— >- 


P 9 9 


> - y ^ ;t ^ > ~ — ; u T ~ > 



5 (D—U^ 1 0 mM f V (p H 9 . 0 ) }^:^LT^ Mff 

<DUm-m (Iml) Ki o fi g(DV ^J7V=ciy K-<y°^^r — -^^ (fP^M 

^;?JP;1. sot:. 2 2 ^^IK^S ^^i: 5 i t J: «9 

10 ofco n 5^ C 1 8 2 . ImmXft^l 

5 0 mm. iJ'— X?±^) ^ffiV^. 0 . 9 m 1 

0. l%hi;y/V:^ng^^-8%T-feb^hy /l^^^?^ fi^hO . 1 % b 
y :7/V::e-tr 1^^- 4 0 %r-fe- h y 7^^?S<59 12 0 ^ffiCD y =Ti^ 

15 2 1 0 n mcD®3fcS^a'J^i~§ ^ i {^1 J: b^Co ftil cZ) y" K i: 

J:<^ilbfc3-<y^K CP 2 2 a:^itB#Pp.1l^ 2 2:9-) . P6 3 (f* 
#^rai^6 35» ^ P7 1 (^^^^^1^7 1:^) ] ^5>^L. -^:}T.^ 

tb^X^^;^ Lfc^. 2oo/zi(Z)o. 1 % b y y/V:^^ i^^- 5 0 
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1 0 







P 2 2 




P 6 3 


4 Va-f y - :;^U^sLy - xU:^^y - h U :^ h:7r V-T^a U V o-T -> 
y-^ju^ ^ yWt-^^) y 


P7 1 


h by T-y-y^^y-y x.^j\/T^^y-if u v- a-< > - h u h :7 



#1 ITTf- 1 5 — ;^ h J 1. 8w/v%, y y "^i^ 0 . i w/ 

10 v%, y ^ y A • 1 2 7K±t 0 . o e v i^^-x^^^^j^ 

i/!^7iN • 7 7K:^0 . 0 5 V %^t»X;d^ ^) 50 0 
m 1 ^H:^ :7^;5?i=i}c 100ml -f oAn> h iJ' i/— 12 1 

F E RM B P — 7 5 9 1 ) ^Sffi 2 7 2 3 0 r p ml? 4 8 0# 

OLAtbT. ;fJBm^^0L. f^*PLT. fi^ 2 7 °C i brcm^ ^it^Kt 
Iv/vO/o^^^L. S.S2 7°C, pH6. 0 75^8. 0 {Cl-f^-^OO, 
4 8 B#^1ji^^W5jt«L;^c„ Jt*^. :^«?i^4'<7)7^^m^'|4f*|^0. 
20 3 4 mtL/m. 1 a --T V -^/V h t^/^ls^^^Stt 1 • 1 

/m 1 -e. »Jt^l2g)^^^?g'l4«|^ 0 . 6 9 mit/m. 1 19 . ^^i>5> 
11 (1 0, 0 0 0 rpm, 3 0^^) bT[HliDl bfc_h?tl^ 1 8 L i30P 
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mmm\tmo. 3 smtL/tn icoii^m m^^^ms, 9 4owi) -t?, 
19, soo^fi) -e. m^mm^^^m-^m 0 . 6 7^fi/mi c 

mm. 1 o x^nht^f^m^±wm 1 s l ^ e 0 ^/omm^^m-^^^w l- 

10 T4'C. 2 4B#^1;fefegUfc^. ■^c;D:^^lf^l^#^Sri^'L^^|f (1 0, 0 
OOrpm. 30^m) L T HHK L 1 0 mM h y >^ - it^MWI^ ( P 

H8. 3) mmmnKMi^xm^L^xummw.m4 5 0 m 

15 1^ 1 5, 7 0 0 #t>tig||^^ife?&tt^^^ 9 , 5 9 0 ^{i^Wi~§ 

(Sepabeads) FP-DAlSj -i^^VV ^ ffl V ^ fc ^ :^i/^#i5' 
n h ^ 37 ^ — }c:#t L ^Co mco a - 4 y -^/i^ h v-/^ i^Vi- =^ »K 
^fcfife^^t&ttf*. r-fe^^'t- — X (Sepabeads) FP-DAl 

X (Sepabeads) FP-DAlSj ^Vl^ {ei® ^i^r-f ^ ^^S^ 
^®:9-}-^l±l bfCo j^V^T. N a C 1 ^^OM;0^b 1 M(Z) y ::^TiJ^-^ 

m^j^mm^mt. n a c i (d y :=iT^-'^i^^ v o . 
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ufco i<imM(^c 9m(Dm^^ i^mm^^ c 
11^1 1-2 a — < y'^7VY%^?\^^^7v^mn^^w-m(Dmm. 

-^tf 1 O mM y >^^ISW?^ (pH7. 0) {C^tlfL. ^co^tlf^^]^ 

[r-fe:7T^y/^ (Sephac ryl) HR S-200J 
^/l^^m^^r^r^^~T^—i^r2'^ y^'y-y (^/I^MB O Om l 
) {Cl#tLfcio ^*^S't4}*^ I^yn^H/l^ (Sephacry 1) H 
R S - 2 0 0 J 1 Mib^h 0M(^ y :::Lr v?ai 

20 V > , Micl^V^T^ -^/V f >^ 0 mM^^ 1 0 0 mM(^ y 

25 (pH7. 0) icjs^rfu. ^(omw^-^^'X^ii^m\^-xy^mm 

|5^^^^fc^ rT/^^^/V— f 3/N° — /V (B u t y 1 - T o 
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yopearl) 650 Mj ^ /V ^ f^^7K i!^ n b 7 37 ^ — ( 
<J^VV*3 5 0 ml) l^mVfCo :^mmi-^s f^^A-- h^y^ — A^ (B 
utyl-Toyopearl) 650 Mj ^/l-Kf^^L, W.^ 1 M 

Lfco r CDHIIR?!^^ 1 M^i^^^^tf 1 0 mMy i/^^WI^ (p 

H7. 0) fJl^Sffb. ■^(D^^lf^S^iS'L-'^it LT^^#/^|^# . ir-t 
:7ri5^y/l^(Sephacryl)HR S-200J ^/V^ffiV^fc 



^11 





a — i y TV y 


a — i y JV Y 
(^{i/m g 


(%) 






5 , 


9 4 0 


0 . 


1 0 


10 0 




4 , 


7 10 


0 . 


1 9 


7 9 . 


3 




3 , 


2 0 0 


2 . 


1 2 


5 3 . 


9 




2, 


2 10 


7 . 


5 5 


3 7 . 


2 




1 , 


7 2 0 


1 0 . 


1 


2 9 . 


0 




1 , 


3 2 0 


1 2 . 


5 


2 2 . 


2 
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/vfe^^^jn^^, iMm^^^ts^i 0 mMv i^mm^^m (ph?. 

• ^T^^-^t^T • /-^V ;^-7"i5^*5^5C^1i^ rSephacryl HR 

s — 2 0 0 Jl ^/v^m^^t^T :7 ^ =-y- A —tt ^ i^.^ n h :7 ^ — 
10 5 0 0ml) lei#tuf^^ 7^^^^^, rSephacryl H 

R s - 2 0 0 J ^ j'V\z.m^ \^ . T^'^\yi%^h'dyi(D3 ^"y-J^^^^ 

M^^%-^tf 1 0 mM y (pH7. O) }31^g*lfb. -^(^^ 

15 tffW^^aS'L^^it L-C:^'^#)^|^^ . rButyl-Toyopear 

1 6 5 OMJ <^V^^>^v^fcj^7K:*^i^^ pf-^ :7^— i^jvm. 

3 8 0ml) (eif^L^o TButy 1— Toyopear 

1 6 5 CM J ir ;V\Z.^R^ \^ ^ il^ 1 M;^:^^ 0 y = r i^^^ 7 v= ^ 

20 m :2is:pm?&'|4^:^i-W^4rSJ6|lll|X Lfdo C5 miR^^ 1 0 mM 
V^)y^mMmWfm (pH8. 0) 5^SffL. -^c^jS^H^V^SrM^i^re-lf b 
•X^^m^"^^ . ^^^t±^ rSuperQ-Toyopea 

r 1 6 5 0 C Jl ^TV^m^^fz.^ ^^^^^io ^i>>^5'^^^^^'^:7^ — 
(<^VV4 3 8 0 m 1 ) |C#tbfco fSuperQ-Toy 

25 opearl 650 Cj ^ jV\cm.m^'f\-C. 1^3.^^^}^.^^^^. 
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1 2 KTr^-to 



1 2 



JL 


a — y /V 

/^^ ^ ^ 


7iv ^ f-k ^ 
/i^ W5 EKF J^u ift 


|IT7 ^ 
\ /O J 


i# « -h » 


19, 000 


0 . 3 3 


10 0 


IS 


15, 700 


0 . 6 4 


8 2. 6 




12, 400 


3 . 5 6 


6 5. 3 




8 , 3 2 0 


11. 7 


4 3. 8 




4 , 8 3 0 


15. 2 


2 5. 4 




3 , 8 5 0 


2 2. 6 


2 0. 3 



5 

mmi^f^a-^ y V /i^m^mmm^u^ 7. 5 %w/v%its 



10 ^1^12 a - ^ y -7 V ;V=i1^'g,^j^mM^ i^^Xl a - ^ y 

15 5w/v%) IrIB#Ij:?3c1Ij Ufd^^T-ft-^^:^— (P*^-<^:^-- 
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^vttit -^^M^i 3 6 , ooo±2o, 0 0 0 b i/-efeo 

pl|^7. 3±0. 

10 -<fCo fi.S©^^};ioV^T}*. C a ^ + ##:ST i: 1 mM#^ST 

-CiiJ^Ufdo itbb(0^mSr^2 im . W.2 2111 (p 

H(Z)^#) ^^UfCo ^*09iiJg?i.^}*, pH6. 0. 6 0^Pb1^;& 
T^*xl5 0°C (Ca'-'^^^fe) , ^^5 5°C ( C a ' 1 mM#^) , ^il 

pHj*. 3 5°c. 6 0 5^ra^^£;-el^] 6 . o-efcofco *^m<^?as^ 

15 ^i*}*. (2 O mMi^m^»^> pH6. O) SrCa='+^# 

^T^fc« 1 mM#^ST-T?€-MS}e: 6 0 ^PH^f;^#U. TKf^U/^cf^. a 

:2|s:^*^#,P H 5 0 mMMWIS4'-e4 2 4 B#^f^it L fcf^ , pH 

20 ^tb^tl.<Z>*&*^B 2 3 0 (aS^^tt) . ^2 4 0 (pH^^tt) 

\z.7f^y^frL. *#mc»taft^^ttfii^4 s-c^-t? (ca"^##^) , m 

5 0°C^-e (C a 1 mM#^S) T\ pH^^tt^*^5. 0 TZ;^ 9 . 

o -efeof^o 
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1 3 





t@ >^ 

(%) 




^ M ^ ^ 


(%) 


M«n 


10 0 






1 


Z n"^ 


8 2 




B a 


8 4 




9 6 




S r 


8 5 


C a 


10 8 




P b 


8 6 


C o'^ 


9 3 




F e ' + 


8 2 


C u 


7 




F e 


9 3 


N i 


9 3 




Mn ' + 


12 0 


A 1 


9 8 




E D T A 


3 5 



E DT A-t?^U< PJ.« $tufCo Ca'^*, M n ^ -t? ?g tt 'f b $ -5 ^ ^> 
/V4 7 3 AJ (T:7°^-r AXttM) ^fflV^T^ffLfc 

10 t?;0^ofco 

15 iftV^^ t ;&Sii^J5g bfco 



^!^12-2 a y-x'/V f V/V^^^*(Dt4K 
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%) K^V. m^^^^mi^fci^^A^ — :^— (B:^^<^ :t - ^ ■ 
5 ^ 6> ^^MB 112, 000±20, 000 ^/l^ h ^^-efeofCo 

10 8±0. 5-t?feofCo 

UfCo pH6. 0. 3 O ^Fsmji^T^I^ 5 0 °C. 

lipHf*. 3 5t:, 30^roS^&~e^6. 0 t?feofco 

15 ^^ttf*. {2 otaymm.m.mm.. pH6. o 

^^fefco "^fc. pHS^'|4«. :2^^m^# P H 5 0 mMM»|^4'-e 
2 4 ^raf^^^bfcft. pHSr6. 0 {olpS b . ^^-f § ^^^S 

20 ^tt) . ^2 80 (pH^^tt) }C;^bfCo 

4 5°C^-e-e. pH^^t4f*^4. 5 7!;^10. 0-t?fcofcio 



25 
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1 4 





-1.1-1 , t - r -/-f" It I— 

ffl y§ 'liE 
(%) 






4-a -LJU Qy-r, ,ktJu 

f@ >^ ^ffi- 'laE 
(%) 




10 0 






0 . 5 


Z n ^-^ 


7 5 




B a 


10 2 


Mg 


9 5 




S r 


9 1 


C a 


10 0 




P b 


6 9 


C o ^ + 


9 2 




F e 


9 7 


C u 


1 5 




F e 


9 0 


N i 


9 1 




Mn 


10 1 


A 1 


9 4 




E D T A 


9 2 



5 t>^ EDTA-eim*$tb/^V^^l t ^jtJid^ofCo 

^ @B^J*}^:*3ttSia^J#-^3 {;i^i-T 5: /^IB^Jco^ y ^^i>' 
y-^^/l^;:?. i^^t3 t*;:?. C 9 ^5f5^t)^|l!@^ 8 — 2 c^^-^^/V;^ 

15 iaa?!i*{3:*3tt?)E^m^4 };i:^i-r 3: y ^ia^j<^^ y n^-jy^/ 
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mm. 11-2 (Dijm-^nhM-nucc -4 y-^A- v 
^]^mmmsh(o~u^ 1 0 mMh V :^-m.mm.mm (p a 9 . 0) iz. 

#f^Lfco :i(Dmmm (imi) 1^2 0 fi g(DV v^^y'^y 
10 —if m^mmm^^^tm.^) ^m^. 3o°c, 24mmR}t^^^^ 

i ^ }n J: 19 -<y"^ KMbLfCo ^t)^ Lfc-<y°^ K Dili's J6 ^ 

H P L C %fT>feofCo r-^-f ^3 ^^^/^-^ r — C 1 8 ^ AJl ( 

iiC^SS . 9minX:R:§150mms ^7;^— X%hM) ^.ffiV^, 0 

. 9m\X:^. ^?fi-eo. 1 % b y :7/v:;e-ni^^— 8 %r -fe h :=:^ h y 

15 A-MmH)^ bo. 1 % > y :7 /V;*-t2 g|^- 3 6 % Tir h h y 

1 2 0 ^mcD ]} i^^>' h (D^i^ -efT o ;^Co ^ b m 

bfc-<y"^ ^ft 2 10 n m(^®^5fea^a'J^-r^ t }c: j: !9 ^ffl 

L:^Co fth.(^-<y"^ J: < ^ilUfc 3 ^-^^ K [P N 5 9 (^^:^B#^ 
lt)59^) , PN67 i^W^^mme?^) , PN8 7 (f*#Bt^1^ 

20 8 7 5» ] ^t\.^tl.*^^Mbfc^. 2 0 O ju 1 <Z) O . 1 

% h y 77V:e-T3|^^- 5 O %T-fe b = h y 7V^?S}-^«?LfCo -?:tbb 

y^ga^ij%5>>fcif bfc^ r 5. ia^J^i^^bMtsBB^m-^i 2 7Z?^i 

25 * 1 5 {:i^i~o 
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1 5 





§15 fis ^ T 5: / ^ la ^ij 


P N 5 9 




P N 6 7 




P N 8 7 





11-3 ©:]^fe-e#^):^fc»^a y-^7v h iy;vm^mmm 

5 p"p(^ — 1 0 mM f y (pH9. O) {ei^LT. 5@ 

CO^^lSl-l^ (1ml) 2 0 M g <^ y v^/^^ ^ K-<>^^i5^' — (fP3t 

Mm«^^*t:IS5B) ^:tJ0;t. 3 0°c, 2 4 Ht^^j^;; :l l;i j; «9 
KlkLfco ^fe^Lfc-<:7"^ K^^SIi-5fci?)> i^tBHPLC^ 
10 fr^^ofco r-^-f ^ p /1^~>'i5'^^:7:^r — c 1 8 (ii^s. 9 

mmX:R:$15 0mm, iJ' — Xt±^) ^ffiV^, »fs5i 0 . 9 m 1 X 

^?l.-e 0 . 1 % b y :7 /V;^ n - 4 % T ir b = b y h 
O. 1 % h V y ^ W^M - 4 2 . 4 %T± h =^ h V /^MM (D 9 0 ^ 

15 ^K«^ ^ft 2 1 0 n m(7)SI^^Srii|^-1-5 ^ i J; >9^t±} bfco ft!l 

(^^:7"^ J; < 5>iiLfc 3 -<:7°^ K [PN 2 1 mwmmm 2 1 

) . P N 3 8 (UW^mm 3 8^) . P N 6 9 (^ritB^PpS^ 6 9^) 

1 ^fh^thM^^m^r^ik. 2 0 0 /ticDo. 1 % f y :7 

PN2 1 uemmi^x-) ymmm^^mvr^t SB^i^}^*? 
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1 6 







P N 2 1 


T ^ - h ]) ^ h ^ T - h V ^ h :^ T - y 


P N 3 8 


^ u =^ 1^ - T :^ ^-^ 9 ^ - 1^ V - V - 


P N 6 9 


T :^y<'7^>' — 4 y n ^ l^ly — ^n ly^y — n ^ lyiy — 



5 

m TT-^}^ hi 1. 8w/v%, V i^mr.:^ V J>> 0 . l w/ 

10 V %. V i^m—^ h v ^y j>> ' 12 0 . 0 6 V ^m-^ 

iy^ J>> • 7 7^m.O . 0 v'VoRXJ^Tk^^hts^^t^i^l^m^. 5 00 

m 1 m^-^^ 9 :^=i {c: 1 0 0 m 1 -r-oAH^ h y U — ^X- 12 1 

2 0 ^mBMV. 7^*PUT. T7V:^T2y^^^— y^ n }f :^ /i^ ^ y^. 
A 1 9 (F E RM B P - 7 5 9 0) 27 230rpm 

15 T*4 8 B#^?lHl^^Mit«Ufei%(7)^aj8^^t bfdo 

0 L Ati.T. Mmmw. vxum 2 7X)t ufc^. m^mm 1 v 

//v%%SffiL, ?aS2 7'C pH6. 0 75M9. 0 }3:f:^t>oo, 4 

20 ^^/m 1 -e. a y-^/u h-yA^mw^mmmm'^m 1 . 7^^/m 
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10, OOOrpm. 3 0 LTHHK bfc±»^tl 1 8 L ©^^^ 

mn:m 1.06 m^iL/tn i cd^-i* m^'^m 19, 100 ^.m -e. 

5 2 8, 8 0 0 ^fi) -e. 0 . 2 7miL/ra\ ( 
^^^tt*^4, 8 6 Om^) -efeofCo 

T 1 0 O mM^y Vi^-N a OH^W?S (pH8. 4) ^fflV^fcm^^ 

^^15 — 1 T/V;^ T=2y^^ ;^ A 1 9 Sjfe^^O 

mm 

15 ^ai 4 T#b^^fcJ#*_h^t*>] 1 8 L^6 0 %|&fpa^V^l?:^W b 
T4'C, 2 4^ra;^«Lfc^. ^(^^i^lT^fc^^^3S^L^^il (10, 0 
OOrpm. SO^PbT) U T HHtX U 1 O mM y ^/^^W^S ( P H 7 . 

0) \<LmMik. wMrm\^n\^xm-^\^<U'mmmm s 5 0 ra \ 

20 m^'^^S, 2 10^{4. a y-^/V hix/V^^^^^tt^^ 1 5 , 

7 0 0 mtL. m'^m-m^mf^^^^m 2 , 090 ^{^^#1-5 r t -^^m 
mi^f^o ^(DmMMW.^. My—m^^^±m: tde ae-t o y o p 

earl 650SJ V^fc-1' :^^^^i^;^7 ^ iJ' ^-^n y ^ 

— (<^Vl-*3 8 0 m 1 ) (cl-^bfco ^*^&t4J*. TDEAE-Toy 
25 opearl 650SJ U> N a C 1 0 M;?i^ b 0 . 5 
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N a c 1 CO y hx-^(Dmm-^^^ 0 . 2 M#ffi };i^t±j 

5 ^(Dm&-A^m 0 . sMHT&KWiai^f^o ^-t% ^mmco a y-^ 
15-2 a --r y-^/v bwvr/v^iitR^^^^^c^**^ 

-^tf 1 0 mM y i/^^W^S (pH7. 0) {^l^tPfb. ^(^^IfflS^is 

^^1±0 r-fe:7Ti^y/l-'(Sephacryl)HR S-200J 
^/l^^ffl V^fcT :7 r^T^^— — (^jT'Vvft 5 0 0 ml 
) ((I-ftL/Co r-t:7Ti5^y/V(Sephacryl) H 

R S - 2 0 0 J ^ ;V\Z.m.'^\^. «f£^ 1 M^^b OMCD y -TiJ^^'^i^^ 
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5 ^17 





a — ^ y ^ 7V h 


a — ^ y -^/V b %^ 


(%) 




19, 100 


0 . 11 


10 0 




8 , 2 10 


0 . 4 8 


4 3. 0 




6 , 8 9 0 


4 . 18 


3 6. 1 




5 , 2 2 0 


3 5. 1 


2 7. 3 



10 1^^15-3 a — r y-?/v b v/v^^^mf^^^j-fS^ 

/Vte#^*H^^^ 1 M^^Sr-^t? 1 0 mMy (pH7. 

15 • :7t/1^'^v'T • -^"T ^ r-fel^T-i^y/V (Sepha 

cryl)HR S-200J ^ I\^^m^^fz.T y ^ ^ "7 ^ 
n-^V^^yy^— (<^/v4 5 0 0 m 1 ) {c:#tLfco f-fe :7 
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TiJ'y/^ (Sephacryl) HR S-200J ^/^l^^AMl^. ^ 



^18 



X m. 


a — ^ y -V- 7V 


a — y V 

(^&/m g 


(% 

) 


mm±m 


2 8, 8 0 0 


0 . 18 


10 0 




15, 700 


0 . 9 7 


5 4. 5 




7 , 13 0 


4 . 0 1 


2 4. 8 




1 , 8 0 0 


11. 9 


6 . 3 



10 ^^bfc^r5> ^ l^(Dm^^^l^ \^&^^\^. 3n(D--ry( 

15 1^^16-1 a --r y-^/V bi//Vi^VVr3$|K^^^^C0ttK 

15-2 (D:^mX-nf'mm a - ^ y-^/V fi/zVi^WrD^R^tj^ 
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Ufc i ^^^ftl^ 9 4 , 0 0 0 ±2 0, O O O ^J^Vl^ f ^-tjfeofc 

o 

pl^4. 3±0. 

10 -CS'J^b^^Co 2 9 121 . ^ 3 0 |2I (p 

H(3D^#) ^;^bfco mm(Dmmumi-i. phs. 4, eo^^-^s^s 

-T?^ 6 0^ (C a s I^l65t: (C a^^ 1 mM#^fc) . Mai 

pH}^. 3 5°C, 6 0 ^PHlS;^;^"el^ 8 . 4 1?feo/Co 

mmmm (2 omM^ry ix^-N a oHM»^s^ phs. 0 

pH^^ttf^. :$:mm^^p li 5 0 mMmmm^x 4X^^ 2 4^^^^ 
^tufcf^. pHSrs. o^m^^. B^^-r^mm^m^wim-r^^ t 
Kxy)^^r^o ^th^^ti(Di^^^m3 im {um^mm . ^32121 

20 (pH^^tt) l^^LfCo ^^^omS^^ttt*!^ 5 5°C^-X? (Ca^ 
> ^ 6 O'G^-e (C a 1 mM#^£) "e. p 5 
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(%) 






+@>^ISt4 (%) 




10 0 






0 


Z n"^ 


5 6 




B a ''■^ 


9 9 


Mg 


9 7 




S r 


10 2 


C a "-^ 


10 6 




P b 


4 3 


C o ^ + 


9 3 




F e ^ + 


3 6 


C u 


0 




F e 


3 5 


N i 


4 6 




Mn " + 


9 8 


A 1 


3 7 




E D T A 


2 



/V4 7 3 AJ (T:r^-f Fv-^-f AXtti^) ^fflV^T^^lTUfc 

^^-:7"n y ^-a^ v-^-iJ^^U ixi/-^-<!J 5 ^/-T/v^ 

^i^l6-2 a y-r/V h iz/l-lR^^^CDt^W 

15 }cspcTp-<fco w^^-^mz 2,m {\^m.(o^m) .1134111 (phc^ 

.^#) ^^Lfco mm<omMmLm%. pH6. 0. 3 o^ras;^;;-eiti 

5 0°C. MigpHfi, 3 5°C, 3 0^^KlS-e^6. * 
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mmfDum^^m-i. mmmm (2 o mummmmm. pH6. 0) 
^^umK6 o^m^wi.. TKJ^bfc^. m^ir^mmii^m^m^ir 

6 r i J; 19 5i^i?)fco p H^^l^fis :^mm^^P H 5 0 mM 

m (MS^^tt) . ^3 6111 (pH^^ffi) (il^UfCo 



10 7Vte^^*(^:^^ 

rrf- 1 ^ — :^ h J 1. 8w/^v%, y ^'^z:;^ y 0 . 1 

v%, y i/^— ^ f y i>> • 1 2 tR:^ 0 . 0 6 V %^ I5it^-^i^-^^ 
iyTj7i^ . 7 7K*tO . 0 5 w/ v%^tJ«7K^^6>3^^5?i^flsi§Jt&^, 50 0 
15 m 1 ^H:^ :7^;^=ii-10 0ml "f oAtb, h ^ l^^-f-^ 12 1 

°C, 2 0 ^^Wa 7^iP bT. T/l-;^ n/-=C^ ^^i^J^Sl ( 

PERM BP- 7 5 9 2) tr^SL. 27=^ 2 3 0 r p m 4 8 
B#^|lItelgMi#a bfc^iO^«it«?Si: Lfco ^»3 O Lcd:7t — ;^ 

20 ?&*|1LT 2 7^0^ bfc^. ®i$a^l v/ v%tr^® b. 27^0. p 
H6. 07!;M8. 0{;if:^t)Oo, 4 8 ^raii^ii#Jt«bfco 

(Dit^l^tl^crjT^^^^g-ttf^^ 0 . 4 5^|i/mlTfe^. 3S'L^^ii ( 
10, OOOrpm, 3 O bX IUHX bfc Jitf^ 1 8 L (D:?^^* 

^m^. 0. 4 4^{4/ml (l^^^igttJ^ 7 , 9 2 0^^4) Xfeo 



wo 02/10361 



PCT/JPOl/06412 



92 

1 7 t?#fetb:^ci#«_h?t^ 1 8 L ^ 8 0 ''Am^m.'^WL'^W^ \^ 
T4°C, 2 4 B#rHl;^« bfcft. ^ (7):^^)f tt^i^ ^i^>t>5>il (10, 0 
5 OOrpm, 3 0 ^^1) b T tUlR L 1 0 mM U i/^MW^ ( p H 7 . 

0) id^^fft^ ¥iwmm-^%\^x'm^\^x^ *^m^tt^6, ooo 

^-fi-^tf&^mv^*^ 3 8 0 ml %#fCo i:<7)*a#m^i^^. IMifES^ 
-^tf 1 O mM y ^^^^J?i^ (pH7. 0) (^^#fb, ^(OmW^^. 
m'Ci^5>ilbT^^^^^|^V^/cm^ rir:7TiJ^y/V(Sephacry 
10 1)HR S-200J ^ JV^m^'^f^T -7 ^ =:-T ^ y n-^ Y 
^^"yy-^— (^T^/i^is 0 0ml) }c:#^Ufco if.mmn.. ^-yy ^ V /^y 
HR S - 2 O 0 m^lM^^hOM(D]) ^-Ti^fy-J:^ 

15 ^|^2w/'v%#5fi-e^^bfc^*^S:^lUL. ;*:^*?gtt^^-rW^ 
^IHJlXLfCo Si-s ^^W^^ 1 MiS^^-^tf 1 0 mMU ^^^®^f^ 
(pH7. 0) \Z.mm\^. ^C0@W?S^^'ij^5^ilUT^^ife^|^#. 
ir>^^^/^ • f 3 X-? — /V (Butyl— Toyopearl) 650M 

J <^V^^^V^fci^7K;^ ^ f^"'^:^^— (<irVV»3 8 0 ml) 

20 fii'^Lfco • h — /V6 5 0M<5^Vv}c:g^^b^ 

^0. 3 M#3£i?^Vv}^p^* Lfc^m;?i^^m 7|c^^ist4^^i-iii 
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m2 0 







Ct -^1 ^ X /i^ p 
IP lit 

( ^ / m g 






7 , 9 2 0 


0 . 4 7 


10 0 




6 , 0 0 0 


3 . 3 6 


7 5. 8 




5 , 2 7 0 


2 9. 9 


6 6. 5 




4 , 4 3 0 


3 1. 1 


5 5. 9 



7 . 5 V y r ^ 3 ;VT 5: K^-^tf S DS-PAGE{^ 

H^l 8 CD>b-^-t?#fc*»$^a --r y -^/V f-$//Vte^^^;^^'p?r S D 
10 S y Ti^ y /V-T ^ K^J^WS^^Hjlfe 7 . 5w/v%) 

^^fi^ 116, ooo±2o, 000 h >- -e o fCo 

) 2 + 0. 5t?feofCo 
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zxm^tco ^(Di^^^m 3 7 0 mm(^Bm) . sm ( p hco 

mm) {ei^b/co pH6. 0, SO^mRft--^^ 

^ 5 0 Mil p Hfi. 3 5°c, 3 0 ^mR)i:-x-m 6 • o-vh-^r^o 
5 ifimm(DWLm^'^m't. mmmn {2 o miAmmmm^m. ph6. o 
) ^^umi^G o^^m^wi.. 7K^^Lfcm> a#-r5^m^i4^tm 

5 0 mM^^?i^cti-e, 4°C, 2 4 ^Fsl^^i^ b fcf^ , pH^6. 0 
10 :i:^0 3 9|2I (a^^^-ti) . ^4 0 121 (pH^^'14) iC^bfCo w 

pH:^^*pH^3. QTjm.m9. Q-efoofCo 
15 ^^feT-t??St4a!l^O;b-^l-2pCTp-<fCo ^^^^ 2 1 



2 1 





^^fett (%) 






t@>tt?Stt (%) 




10 0 




Hg 


0 . 1 


Z n 


7 8 




B a 


9 7 


Mg 


9 9 




S r ^ + 


10 1 


C a ^ + 


10 3 




P b 


8 5 


C o 


9 1 




F e ^ + 


10 5 








F e 


7 5 


N i 


8 7 




Mn 


9 8 


A 1 


9 3 




E D T A 


9 1 
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5 4 7 3 AJ (TT"^^ K/^'l':^i/^xAX?±^5t) ^fflV^T5>*ffbfCo 
T ^i^^ — :^ 1/ ;x — n^i/^/ — -ky — — ^ 

-e s ^ t L fco 

10 

15 — -e/V h^:7"i57;^v_;5!i^ ^y-^^Vf— ^ y -^/V b h y 

h — , -tnt";^ — X^ Id';^— , -r/v^ 1 

20 tf^^RSrPMUfCo 

fillip 7 - 2 iJ^'n tr^?. c i is^(©*t 

;VVl^;V^-?V:=imm.^^mmU^u. H^l 1-2(7):;^?^ 



wo 02/10361 



PCT/JPOl/06412 



96 

2 w/v%{e:/^&5 J; 5 {cipSL. :^tb^3 0°c, pH6. 

5 H8. 4) -T? 2 4 B#f(g'f'^ffi $itfCo RJit:^m^(D Rii^^^^ . 1 



10 



15 



20 



25 
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2 2 





^ m ffi 


C 9 


c 1 1 mm 


N 7 5 ^ 


A 1 9 W% 




+ 


+ 


+ 


+ 


^/V h b y ^ 


+ + 


+ + 


+ + 


+ + 




+ + + 


+ 4- + 


+ + + 


+ + + 


•^/ly h^l^^ 


+ + + 


+ + + 


+ + + 


+ + + 


-^jrV V^^"^-^ — 


+ + + 


+ + + 


+ + + 


+ + + 




+ + + 


+ + + 


+ + + 


+ + + 
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— . 
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+ 
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+ 


+ 


+ 












/V b V /V /V =1 K 


+ + 


+ + 


+ + 


+ + 


^ y /V h -jy 7V ^VV n 

K 











wo 02/10361 



PCT/JPOl/06412 



98 

.15 ^fc «9 2 ^{4 (-^/p h-;^*5 j:t;?-^7V h h y . 0 . 2 ( 

•^/i^ h ^) > 0. 1 ^{4 {'^7VV^>'^ir — :^) M^s 3 

pH6. 0 -e 8 ^^f^ffl 1 0 o°c-e 1 0 ^Ffg{*i^UTS 

^5;§r#ih Lfco -^rcO^^^^&I^Ol^ia^Sr. H P L C V^TM^ 
b;^Co H P L Cf^, TYMC Pack ODS-AQ303J;^7^ 

0 . 5 m 1 /m i n7KcO^#•T?^TV^, 1^ |±! ^^JE^fi- fR I - 8 O 
12j (my-^^^1±^3t) ^ffiVNTtT^tfcofCc ^cD^^%^2 3 



25 
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6 *-0- a -irVV=7>y/V-^;V j S 

K-^/V f h y ^>}i, ■^\z.--r7\^ h — >^ i a V-^JV Y ^y?v^ 

/l^n— (B'Ji^s 6 ^- O- a -i^Wrn i^/l^-^/V b h y — 

10 6 ^ — o- a v'/v-^^v h f y y;) , ^fe^^l^Y^s^^i- 

fro fco ^St.^ HPLC:;^7^AirYMC-Pack ODS-A R 
355-15S-15 12 Aj !7 ^ A ^) ^ffiV^ 

20 8 . 3%T\MS9 9. 9 %m±<^^fe^#JY^@?f^#? 

ilx^^ii. 



2 1-2 ^^#J(^«itilf W 
^i^2 1-1 cD.:;^ife-t?#^c^^il^X*5 j;-o«^^J|^Y^^v^T. 
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MR;^-<i5' yjV^%A 3 m (ifc^^X) , ^4 4 HI (^^^Y) {31. 

^^ifex, YO!)§Jl^* 2 5 t fefeo 

5 ^24 



^ iSx ^ 'f- ;u it ilSa CO m m 








2. 3, 4- h pf^>'Wk%S/ 


I. 0 0 


1. 0 0 


2 , 3 . 6 - h >J ^ ^Mt% 


3. 0 5 


3.9 8 


2, 3. 4, 6 --r- ^/Hb*^ 


0. 8 2 


0.8 5 



15 a — D — Gl c p — (1-^6) — a— D — Gl c p — (1-^4) — a 
-D-Gl c p — (1^4) - a- D — Gl c p - (1^4) -D — 
G 1 c p 
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mm Lfco 
mm^2 : 

aD — Glcp— (1^6) — a— D — Glcp— (1^4) — a 
5 D-Gl CP— (l-*4) - a— D — Gl c p- (1^4) — a — 
-Gl c p— (1^4) -D-Gl c p 

10 
15 
20 



25 
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1 a 


10 0.8 


10 0.8 


2 a 


74. 2 


74. 2 


3 a 


7 5.8 


7 5.7 


4 a 


7 2.2 


7 2. 2 


O di 


7 4.5 


7 4.5 


R A 


6 3.2 


63. 1 


K 
u 


1 Vi 
1 u 


10 2.6 


10 2.6 


9 

*i u 


7 4.2 


7 4.2 


O D 


7 5.8 


7 5. 7 


4 D 


7 2. 1 


72. 1 


□ D 


7 4.0 


74. 0 


D D 


6 8. 6 


6 8.6 


c 


i C 


10 2.3 


10 2. 3 


Z c 


7 4.2 


7 4.2 


O C 


7 6.0 


7 6. 0 


4 C 


7 9.6 


7 9. 5 


0 c 


7 3.9 


7 3.9 


R n 

D Cy 


6 3.2 


6 3. 1 


d 


1 H 

X CI 


10 2.2 


10 2.3 


9 d 


74. 0 (aX 74. 4 


7 4.2 


O U 


7 6.0 


76. 0 


4 d 


7 9.8 


7 9. 5 


5 d 


7 3.9 


7 3. 9 


6 d 


6 3.2 


6 3. 1 


e 


1 e 


9 4. 6 ( aX 9 8. 5 (;S) 


10 2. 1 


2 e 


7 4. 2 (aX 7 6. 7 (/S) 


74.0 (aX 7 4.4 (/ff) 


3 e 


7 5. 9 <aX 7 8. 9 (^) 


76. 0 


4 e 


7 9. 6 (aX 7 9. 4 (y9) 


7 9. 8 


5 e 


7 2.6 (aX 7 7. 2 (/3) 


7 3.9 


6 e 


6 3.4 (aX 6 3. 4 (>5) 


6 3. 1 


f 


1 f 




9 4. 6 (aX 9 8,5 iJ3} 


2 f 




74. 2 (aX 76. 7 (/S) 


3 f 




7 6.0 (aX 7 8. 9 <yS) 


4 f 




7 9. 6 (aX 7 9. 5 (/3) 


5 f 




72. eCaX 77. 2(;S) 


6 f 




6 3. 3 (aX 6 3.3 (j8) 



wo 02/10361 



2 5 



wo 02/10361 



PCT/JPOl/06412 



104 

(1) ^mm^t.. mwt i^x. a-i, 4m^^^hf^^i^'/u=i—y^ 

6 - o - a - =1 -yjv^ ^ p^i" s iJ'Vv =1 — ;^ fi-a-^ 1 ii;tjn L fc a 

--Y y -^/V f V/ViT/Vai^K (SIJ^. 6 -O- a -iTVl^nz V/V-^/V f 

10 -rso 

15 ^^2 2 m7c;^^Mfet^;^ 

20 Sl!^ 7 - 2 (^>^ife-t?#fc/^^/^;^ iJ^^n C 1 1 ^*co*t^ 

CK y -^/V b 11-2 ISfe # i^C 

y-^^/V;^ ^'n tr;5<.;^/v;^ N 7 5 S5|5(7)|S^a y-x'/k h ->/V^VV 
=i;^Ki^J^^*, 11!^ 1 5 - 2 0:*-ifel?#fcT/VXn^-^i^ 
tf;^/l-^ ;^ A 1 9 S5fe<Z>*tMa --^ y-v/V f v-Zl-i^W ^M^^^^ 

25 tliSi^^ 1 iJ^^^i^^fc !9 0 . 2 5 ^{i;tinx.. 3 S-tJ. pH 
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pH8. 4) -ef^ffi^ii:, ^(D^mmfD—^^m^^^l^im^ . lOO 

5 mfeTt'j^b. Mjuti^m^ (%) nuToym-n^^m^^mmvf^o 



10 



pi* 5^ • 

(%) = 



X 1 0 0 



S 2 6 













m (%) 










C 9^* 


c 1 1 mm 


N 7 5 mm 


A 1 




0 


0 . 


0 


0 . 


0 


0 . 


0 


0 . 


0 


1 


0 . 


0 


0 . 


1 


0 . 


1 


0 . 


0 


2 


0 . 


1 


0 . 


0 


0 . 


0 


0 . 


1 


4 


0 . 


1 


0 . 


1 


0 . 


0 


0 . 


0 


8 


0 . 


0 


0 . 


0 


0 . 


1 


0 . 


1 
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-e ^ v^ ^ii^^ % CD -e s i t ^|£ij m\^fco 
5 i^^m^^'t^ii^'^ ^t-^-^m^^f-^. r^-^^ ^^-^^ • ^-^v 

T'^ / XI i^— • T >- K • y<-^ ^;^hy— (Biosc ience 
Biotechnology a n d Biochemistry 
)J>^56#, 169 Ib^ 173 (1992 ^) ^dfEmcO^^^Sfei^^P 

SS'C^ pH6. 0 (T7V>^ ny^iJ^ ^ — iJ^^i^ If'^/V 5: ;^ A 1 9 
(Om-^. pH8. 4) -e 4 j;t)« 8 BfFBli'^ffl $iirfc^. 10 0°C 

-e 1 S^m^Wl^XRm^^it Lfco -^coPmSlli^^iJO 5 0 M 1 «ri^ 
20 ^il^W}-A;}^.. ^tbf- 3 ft*<^^ / -/i-^iH^ + ^}e:^# Lfcm> 4 
°C-t? 3 0 bfco i$feV^-T:\ iS'ij^^il ( 1 5 , OOOrpm. 5 

^ra) -^(^Jb^tSrl^* bfcfl. 1 m 1 CO 7 5 w/wo/oc^rcijr y — 

i^»iLfCo ^f&COr/^^^iJ' i LT. 1 0 0°CT- 1 0 ^^li^aU^ 
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ny-^^ i^^^tr If ;<Jn7V^ a 1 9 ^^(D^M a -4 V Y Ay ^ 

h^^^^^m (mg/ml) = [ - {^^-^ 

^ (D-^m^) ] X 2 0 

10 



2 7 





^^^7"^=^:^ h ^ (mg/ml) 


c 9mm 


c 1 1 mm 


N 7 5^* 


A 1 9 mm 


4 


0 . 0 


0 . 0 


0 . 0 


0 . 0 


8 


0 . 0 


0 . 0 


0 . 0 


0 . 0 



20 
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.5 D — :7=i— D — ^-✓'^ — L — y /i^:^ — :^^ L — -7^7— 

f — /v-s ^i^^f— y^, y^i3— a — i^-^ ^ n =^y^ f y 
10 j3 ^ 7==^^^;^ b y 7 -i^-f n-T^^^y b y L-Ty=i 
/V f ^ ^ CO ^ ^ ^ L o 

rtLbc^S^I$:^?g (MSl. 6%) tci, LT»ij^^^ 
^-T^'y y # 1 0 0 J cms 4%) ^:tiPx.. - 2 

o:i^^fe-t?#fc^^9^/vy i^^n t'y ^^K/vy c 9 ^^(Di^Ma y -^/v 

y iJ^^n f y ;K/^y C l l S^feOltMo! y-r/l/ h -SX/Vi^/Vra^^R 
H^i 1 - 2 (7):;^^-t?#fc^^^/i->^ i^^p ifyi/1f/vy 

N 7 5*5^E^*(Z)|tMa y "^/V h -^/V ^Vl- ^ ^K^^^* , Mm. 1 

5-2 (D:d"?^-e#:^cr/vy ny^iJ' ^5^— jJn/i/^ y a 1 9 

iJ^^^y A^fc 19 ¥{4To;!jfl;t, rtb^3 0°c, pH6. 0 ( 

r/vy a-^^iJ^ fc*4^7V5 y A 1 9 ^^com-a^. pH8. 4) 

-^(^:^'^fi;^^y^n-r h^^^^y-f— i'i (^T> roLC^ifej irpi^i" 
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V^T. GLCag«fi roc- 1 6 AJ (l^^^^fc^^Mf'^BffM) > ^ 

7i»f*v^— • ^/t' • IT 2 o/o^yy =i^^ov - i i 

/ ^ n^^/ jvrf^l ^^iMl^f'^y^^^l^^Mi:^ 9 J>' ( 3 mm 0 X 2 m) 
. ]) r — ^^>^},-±&m:^^:^^m.-M4 0 m 1 X^-V 1 6 0°Ci!)^h 3 2 

^e-^^bfco HPLc-efi, H p L co^tt}*:sy— tJ^ss:^;^:^ rc c 

PDJ , :^9J>.\t irODS-AQ-3 0 3j !7 ^ ^ 



2 8 





# ife ^ t» 




C 9 


c 1 1 mm 


N 7 


A 1 9 


D — iJ'Vi^ =3 — ;^ 


+ 


+ 


+ 


+ 


D — n — ;^ 


+ + 


+ + 


+ + 


+ 


L — ^/ 13 — ;^ 


+ + 


+ + 


+ + 


+ 




+ 


+ 


+ 


± 




+ 


+ 


+ 


+ 


D — >^ 








± 


D — r ^ — >^ 


± 


± 


± 


± 


D — :7 :n — ;^ 


+ 


+ 


+ 


± 


D — — ^ 


+ 


+ 


+ 


+ 


L - y/V:^-'y<. 


+ 


+ 




+ 


L — ^ i>, / — J:^ 












+ + 


+ + 


+ + 


+ + 




+ + 


+ + 


+ + 


+ + 
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1ST "T^ ^ ^ /L^ /f /ly :ii 


4- 


4- 


\^ 




V 7L' K > — /L/ 










"L 1^ >N * "X 


1 r 


A- 4- 
n r 


-I- 4- 
n r 


4- 4- 
n r 


y ^ /i^ p >s 


J !_ 

n r 


J L 

\ r 


4- 4- 
n r 


4- 


A y ^ r p y ^ 


n r 


4 l_ 

n r 


n r 






+ + 


+ + 


+ + 


+ + 




+ + 


+ + 


+ + 


+ 




+ 


+ 


■+ 


+ 


V /U^v P /'^ 


J L 

1 T 


_i i_ 

n T 


_] L 

n r 


\ r 




+ + 


+ + 


+ + 


+ + 




+ + 


+ + 


+ + 


+ + 


y 


— 


— 


— 


— 












y ^ 










L — r ;^ ri/vif'^^^ 


+ 


+ 




+ 



r + + j 1 0 o/oi^JiTfeofc^^i-o 

/V^ i/^n fc' C 9 , Clls N 7 5 a y -^/V b 
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— i^Vvn , D — :7 ^ b — , D — :^=i— r> 
-r ;^ =i/m'i/^(^^^b^ D -T ^ if y — ;^ {;i 

10 h—/^. ^y b— ;^53<j;TJ«;^y j: < fe^b. ^f)cv^T\ d - y^ 

/vn— D — / L — — , D — y^yi T:>—^iy=i — 

L-y/V5^^->^. -ry-^/vh— ^^'^if::^-— ^M;-fe-T3 — 

j:t;«L-r^=i/i^tf ^^}-fe#L. Jgi-^^^ D-;«f^y 

m. fy^4:^^4=^>':^ ' ^-^V:^7^y y t^i^— • TV K • ^"'^^ 5: 
^ h ]) — (Bioscience Biotechnology a 
20 nd Biochemistry)J,B56#,^1697&15l7 
3 K ( 1 9 9 2^) h y • 7^^^;^ h^'^--g^*5J;t)« 

re ;*:B^'fb^#|gJ . m3 me 6 8 7Z;^ 6 7 2M (19 6 3 

¥) }^IB^(^ b7 v;^yvv=i tXiT— ^^titti^byho ^<^^m^^2 9 

25 
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2 9 







— if 


h 9 
^ — if 


C 9 

mm 


C 1 1 


N 7 5 

^* 


A 1 9 




(MRS) 












:lJP7K 




P H 


6. 0-6. 5 


6. 0 


6. 0 


8. 4 


4. 0-4. 2 


3. 5 


E D T 

A ici j; 
6PJ.# 


la. m 


im m 


PS. m 
§tb2> 




IS. m 


PI m 



^ l^y" -y-i^ 1 0 Oj , ^fc^^iJ^^y =« 

15 ^:h.bc07K^^^S (itSo. 5%) (c:, 7 - 2 
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OX^, pH6. 0 -ef^ffi $^f::o i^m^i'¥\'t. J^T^^ 4 o ^ l?fT o 

10 (3) a y-^/v h 2 4 B#^1f^^ 

(4) a -.^ y-^/V hiyA-Ummm(D^^ 2 4 B#FBl#ffl $ iirfcft . 



25 
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3 0 









^^^^ i a - V h 








4. 0 


4. 2 


0. 0 


0. 0 




10.2 


12.4 


0. 0 


0. 0 




11.3 


2 1.5 


0. 0 


0. 0 




1 0. 5 


3 7.8 


0. 0 


0. 0 




3. 5 


3 1.6 


0. 0 


0. 0 




5. 1 


3 8.2 


0. 0 


0, 0 




6. 8 


6 3.7 


0. 0 


0. 0 




1 0. 2 


8 6.9 


0. 0 


0. 0 



7V h -^^/i-te^^m^^^ffi ^■lirfci^'a-l-f^s i^l 1 Tilt 1^6^ {eifS 

15 m.^mM}i<D'^m\^^\'i^n^nm<o^^y^-p:x.:xj>.n.^ nmm(DU. 



wo 02/10361 



PCT/JPOl/06412 



115 

(2) a y-^/l- hi^/^^^mmi^. y-^/V f -SX 

5NSIj:^ y-v'/v b 1 , 3 --r y -^/v b iy/^^^^-t^ a — i , 
^ y -^/v h tx/v- 1 , 3 --r y -^/i^ h v/v^^^-rs a - 1 , 4 iJ^/i- 

(4) m^m^f^fc-a - 1 , 4 r/u:^ i^mn. nm. (d ( 
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0%%JP;t, 9 5 °C-^ 1 0 5^rpOK^S$^3:> «>:V^1?, 12 0°C-e2 0^ 
ra^^ hiJ^l/ — ::^'L. ^3 5 °C\^M^1^\^X . DE3. 2 7b^2 0 . 5 

^u^m^mm 1 ^^yj^n^ 2 o^^t^n^. 3 5°c-e2 4b#Pbts^&$ 



S3 1 



(%) 


D E 


Wikmm^^^ (%) 


0. 2 


3. 2 


54.5 


0. 4 


4- 8 


5 0.5 


0. 6 


7. 8 


4 4.1 


1. 0 


12.5 


3 9.8 


1 . 5 


17.3 


3 4.4 


2. 0 


2 0.5 


3 0.8 
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(Dm^mmco^f^m-A^i&^^^ t-A^mm^r^o Mi^^^it. m^(D^^^ 
5 mm 2 7 m^u^^'j^mmm&(Dmm 

mmm^^mi^X 3 OX^, PH6. 0T?4 8B#^Tf^ffi$-^fc^. 10 

o°c-ei 5 5>^ifi^aLT^*^^?&$^/cc ^v^T. ^^1 tmm 



20 



25 
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3 2 





^•MMMft (%) 


0. 5 


6 3.6 


2. 5 


6 2.0 


5 


6 0.4 


1 0 


5 7. 3 


1 5 


5 4.6 


2 0 


5 1.3 


3 0 


4 5.9 


4 0 


3 9.5 



wf^u^i^mm r^NM 1 0 0 J tk^?^ mmi 5 %) 

^i^^L. 7 - 2 (Z);^i'^i?#fc^-<^/^;^ ij'-n tr^^/K/P-;^ c 1 1 

9 A^fc «9 1 #(4^ ^ 7-3 <D:^^T-#fcC 1 1 *^^5l5<D5»^a 

15 y-^/^h >^/^^^mmm &^mn^m i i^^'y ^ i o mi^i t . -^^^ 

=7 l^y^ y a:.=7—^ (C G T a s e ) ^MM^ 1 ^ "7 ^ «9 0 73rM 0 . 
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s^fijpx.. mmm^^mvx 3 o°c, pH6. o-v4 8mmi^m^ 



3 3 



C G T a s e j^inSc^-tiz:) 


mwm^mM (%) 


0 


5 4.6 


2. 5 


6 0. 1 


5 


6 3.1 


1 0 


6 5. 2 



^33 (D-^^-^^hm hf}^t^ J:5l-s CGTase ^SsAO-f 5 ^ ^ I- 

2 9 m'^Bm(Dmm: 

Tkmm (mi 0 0 L) Sr#S4 w/v %, p H 6 . 0 . Um 3 0 'C (CI 

mw^mmmmsh^m^m ii^^j^^tcv i mitLt. mm7 - 3 

l0^fi;!]Px.^ 4 8 B#^1f^^ 1 0 0 °c-t? 1 0 r^Psm^a b 
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^ p H 5 . 0 , urn 4 5 °ciz:ps Lfcm> 1 1 mmi^ « - r/^=' 

-1310 (Naitf)J ^5Et*Lfc;^ 9 ^ (^/^mm 2 2 5 L) 

fe> tiji> @?f^5^^ 2 , 5 0 0 g ^Sr-^tf^^lS^xl 7 . 

15 S4^l2ate<29M^f*l^ 9 9 . 5%l?S>ofCo 

:^u-^—xmmmmmm s o %Kmm\^f:imi. ^(Dmmmmm 5 k 
iUTi, 3 6 0 g ^miix Lfco 6 o°cx 3 mm^mvxm 

25 :|^Eg»l&^4>t«&7feSr 1 , 1 7 0 g#fCo #bttfci^^»5|5<^^a^^ 
HP LCmxM^Vr^t 9 9. 9 %^^;^_hiiSi 
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4 6 J: 5 ^^^^ Hlff:^ (2 e) t LT 10. 1 ° , 15. 2 

° , 2 0. 3° *3j;D«2 5. 5° ^'WW^t-t^mfr:^^^ h/l^^^nhth 

5 fco /V • 17^ 5. i/i'-^fe-e^||J^b 
fci::5. Tk^filS. 0%T?fe5^^^S:b;5^«9. mt^tESl ^^--^-^ 



^-^tpl^^i^/c^ 19 ^ $ b}-?aS2 5 o°c^-e(c: 1 ^^(D7K^5|t^;^^f> 

^^3 1 m^mmi^7i^^^^^(Dm^ 

<m^^^. 04 8 Ulici^i- j; 5 ie:, ^/^IhI^t^ (2 6) i LT, 8. 
25 3° . 1 6. 6° . 1 7. 0° *5j;tJ?l 8. 2° t 5 
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^oSa^'fbirMS^ OM^^^b> 2 7 0 °C#j£-e 1 ^^09 
10 ^^3 2 m:^1^^m^(DM^ 

(D b \t.^< mfi:X> . ^500 {M'&^m^S.A 0°C) . H 5 1 HI (* 

20 0. 8° , 14. 7° , 15. 0° , 15. 7° *5j:TJ«21. 5° 

25 C9*5 j;rj«l -^TK^^co^feO tM:-<l^^fbS:55^Tb-C*5!9 . ^^^^ 
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^t^^b^ Mmm^m4 0 "CCD m'a-(D^^^m 4 . 2%^nm'^mmm 

jfi ^ pg t # ;t ti. § m ^ $ o 

s?). ^^'N-#;^^^M^^i^7K 10ml ^Atb. ^m^ll!^ 3 0 <7)^ 

3 4 };:^-t-o 

20 « 3 4 



■ 'um CO 


mmMm (%) 


1 0 


3 0.3 


3 0 


3 4. 2 


5 0 


4 2.6 


7 0 


5 3.0 


9 0 


7 0.5 
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mm 1 0 ^^%(Dm^mmykmm^mmv^ ^(Dmmsm i sr;^^ 



3 5 



MB#H (^) 


(A4 8 0 nm) 


mm. (%) 


0 


0.0 0 


100 


3 0 


0.0 0 


100 


6 0 


0.0 0 


100 


9 0 


0.0 0 


100 



15 3 5 p H^^tt 

(2 0mM) \Z.mm\^. ^*'tl2g»^MS4 w/ v%. pH^2 7!?ii 

=7 y^mv:>m.m\^wo . mmvtc^^ 1 0 otT 2 4 ^w^ip^bfc., m 

20 ^tbfe^^©^feS(55M^i> H P L cfej^i; SMSM^SrfT 

ofco ^•feSf*> 4 8 0 n mi^*5ttS 1 c m± /\^X-<Dm.^mi^ X ^ W 
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3 6 





>H 13 tit v -Tx * o u n m / 


fPctX. V /D y 




0 0 0 






n 0 0 


inn 


4 0 (ffe^") 


0. 0 0 


10 0 


5. 0 (i^^) 


0.0 0 


10 0 


6. 0 ( h>;x-±iM) 


0.0 0 


10 0 


7. 0 ( h y x-Jsm) 


0.0 0 


10 0 


8. 0 (hyx-mafe) 


0.0 0 


10 0 


9. 0 (T>*— -fA) 


0.0 0 


1 0 0 


10.0 CT>*— -i^A) 


0.0 0 


10 0 



^36 ^^^fi: X. 0 W^W^i\<.mW.U 100 °C(DS 

M-T? 2 4 b#^T;!jb^ LT p H 2 1 0 OJ[Af5IS-t?*fef*/^ < . p 

10 

^^3 6 T 5: 7 ;?;/V:«K=^/V^JS;: 

mM y ^^^WW^.-^ p H 7 . 0 {ClpS bfc 1 -w/ V % y -jy V^-^tf 
15 1 0 w/ V %^t>tE^^^I^^P^Ufco ^(^l^l^4 m 1 ^;^f ^;^#t*; 
gll^i^^R 9 . aStLfcft. 1 0 0°C-e 3 0 Ib^ 9 0 5>KJlII^LfCo S 
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t^o 4 8 0 n m};i*5tt S 1 c mir/V-e(^K^S}- J: ^5 Wfffi 



3 7 





^fefi^ (A4 8 0iim) 


0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0.0 0 



10 

^^3 7 T ^ 7 ;^?/v>i<c:^/^SJ^? 

f v^-^tp 1 0 ^ / ^ von.'^mwwM^mu\^f^o ^(DmmA. m i 

15 . mm\.fzm:. l 2 0°C-e3 0 7!;M9 Oi^^lJU 

Xm^\^MWi\^tio ^feSf^x 4 8 0 n m{;i*5tt-5 1 c m-fe/VTCOgJ 
20 3 8 iZ-TY^-to 
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^38 



mmmm (^) 


(A4 8 0r,m) 


0 


0.0 0 


3 0 


0. 0 0 


6 0 


0. 0 0 


9 0 


0. 0 0 



mm ufco 



mm 3 8 ^i^i^m 
10 Km-d^L. 2 o %^mm^mm\^f^. ^<D7kmmi o 0 gmt-^ . ^ 

^ y 2 g , y — /vf* 3 g , ^mUA . 6 g ^M^X^^^ 

1 g ^ 5 m 1 (DiTKfz::^;^^ ^fi\^ 5 m 1 CD - -T^/V §r 

20 :^i~o 
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3 9 



^ m m 


^mm. (m g / g -mf^^')mm 






y ^ y - 


6.7 1 


2. 9 2 




17.26 


8.9 2 




6 7.74 


3 0.57 



5 ^i^V^^ t ^Si|£|JPJ bfCo 



9 -S-*^ 

10 m^i^^mnmmmt \.f:io mm cmig^^^^-j^) 6%7K 



15 3 0 (Z);^ife-Tr#6>tL§S^lzg^ 5 7Z?5g 6 ^7KI^H%^ffiv^T. r 

0;2|s:^«:fe)®^#^J . ^4 3#. ^ 2 3 7!y^2 9M ( 1 9 9 0^) 

20 v^Tfr^'^ofco ^^^^4 0{^^-r„ 
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4 0 



m m m 








■^ju^h-ji mm) 




0. 0 


0. 0 




0. 0 


0. 0 




0. 0 


0. 0 




0. 74 


4. 0 



10 3 O cD>^fe-e#fetl.§^t'tEg» 5 7!;M 6 -g•7k^^^ffiV^Ts f 

v'i' -^/v • • — h y a -^/P- • ^i/;^ • T ^ K • 
^ y u iy'^ — (Journal of Nutritional Scie 
nee and Vitaminology) J>:^37^, 5 297Z; 
M544H (1991<¥) lZ.mM,(DO k u CT. ^ h 

20 (D-"^^. mMw:'^(D^v^mmmmw^mp^mm s^f^^ 6 8 . omg. 
1 2mm^(Dm'^mmmm\f^m\^^m s^r^y) e a. omgxhy). 
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5 mp^^'p^ — ^t-fsimm^i ^ ytm^^m. ^^mug-fe^^- (i 9 s 

$:^^.^^v^ (-) ^ 6. O^mcDM^. mih^fi^ ( + ) i Ufco 

15 



20 



25 
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4 1 





K 
1 

n 


+ 




+ 


+ 


+ 


+ 


m 


1 


1 


1 


1 


1 


1 


m 


Bacteroides vulgatus 
JCM5826 


Bifidobacterium adolescentis 
JCM1275 


Clostridium perfringens 
JCM3816 


Escherichia coli 
IFO3301 


Eubacterium aerofaciens 
ATCC25986 


Lactobacillus acidophilus 
JCM1132 
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5 ^^4 3 M^m^mm 

10 0 g/k g •vi>;5<.#:fi^_h-T?feofco 

Bj^J. itS^J> BK^l^^iJ. jE{e:f*> J&Mft#:ft.a*t^s|-^^ i 

mMMA- 1 

20 i^n If ^Jf/v;:^ C 9 (PERM BP— 7 143) trU 

(omm^u Fm^mi.. i^mmo)a -4 y-^^vhi^^v^/i^^imn^^ 
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§ J: 5 {-it'fb;^7/^'v'^7 i^^APx.. pH6. o^m^V, 9 5°c(c:^2 

5 5 m 1 COfiJ-a-l-^^S J: 5 l-An;^s pH6. taiif 3 5°C-t?4 8^Fb1 

10 

4 1 1 . 1 ^t^izg^ 6 2 . 1 :}3 j;t>«^®fi&(Z) 

-H-^^N-. M^a^^^J. n"B«Qfc^^J> if7Kg5it^iJ, 

mmmA- 2 

20 5 }-;^^;?7/^V'j7 pH6. oieipSb. rtb(c:a-T5^ 

A^«9 0. 2 S J; 5 }3:;!JPx.. 9 5 'C-e l o 5>^Kfc? $^3:^ i^fev^ 

T?i 2 0 °c\ZL 2 0 > ^ 1/ — M{e:^ 3 5 °c{e:^?^ LTD 

4 ©^^'ffc:^^^^#^ r ti/f^l^MM a- i (D^mxmWLf^L a - A 

^t2mmm.^mmmi^m i ^'7^^'o o . 25ml (Dn^hv^fa^i^ 0 
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\<iMk.. pH6. 0. as 3 5°C-^^4 8 BtPH^^J^;;§-^fCo ^(D^mm 

mi^^ ^ Birnvrmmv. mi^mmi^xmrne o%(Dmttffl^-t^ix 

5 -^/i- b — ;^ 1 1 . 3 ^t*tEH^ 6 0 . 1 *5 J;iJ«-^(^ftii(D 

^^tt^^b. shm^^m. m^witm. 

mMMA- 3 

x^^/v;:^ iT^n If >^ C 1 1 (PERM BP-7144) ^ 

15 mm.6 (D:)^i[^Km\:^x. :7r—y^^^i^—x4 8m^mmvt:io 

^^^9. 0 ^{i/'m 1 ^ a --r y-^/V b V/Vfe^^*^ 3 0 . 2^ 
\tL/m 1 ^ ^-^tpaiB^^^^I^ 1 LlErlHlllXbfCo ^ 
20 *^2 5%^^?LiL. ^tLCl a -r 5 ^-if (^o^n^ f ^ t" - 

%jtix.^ 8 5 7bm 9 0 °c-t?^ 2 0 ^rHis:js; ^«fev^-^ i 2 oxy\z.2 
25 ^^mmh a — f y-^/v>i//viK^^mt ^-^t?mi!t^*i^^»^@ 
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pH6. m^S 5°C-e4 8^^^SJ^;^$•li:^^lo ^c^K^S^i^^ 9 

5 "C-C 3 0 ^PBlf*o 7t^, pH5. 0, 5 0 °C{31pM L7t#, a 

Jlx^f^ 9 0 %-e#fco 

7|s:v^ 5^:7°}*, m'B^^^. i//V=i— 3 8 . 4 ^iytlZg)^5 8 . 
15 1%. -^rOf&cD^KSr 3 . 5%-^*UT*5i9^ tafP/^-H'*^ liScDf^ 

20 ^iiMA-4 

f>i^o. 1 pH6. si^m^v, a - T ^ y (mMi^ r 

9 5 °C-T? 1 5 i^feV^-t? 1 2 0 °Cic: 2 0 ^TbI:^— h U — 

25 M{-l^.3 5°c^z:^^^UTDE^4<^)?^'fh:^M^#. rtifci^^i 
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5 3 5 1? 4 8 ^^1^J^;;$^fCo ^(DRjJt^m^ 9 5°C-C3 OS^m^^ 

f^Wi. pH5. 0, MS 5 0°C};ip»Ufc^. a — -^^^IJ 

10 m^^^^±m) ^laff^ife 1 ^^^^^^fc 9 3 0 ^fijp;t. iTBtrsisj^;^ 

UT#btb5^tlSSr. ^fei^t^goT. ?&tt^T'm&L. HM*5j;tJ?0 
HM-T ;^^^3smit5g5- J: <9 LT**m M i^i^ftli UT^jg 6 0% 

15 mj^^^y). i^Vv=i— 3 4 . 2%, 3g^fe|2g^6 2. 

20 

^^^^-^mWm (^S.^ rr^^-^-^^ fCR-13 10 (Na?l^) 
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fSr#fco b ^^i^^±o y X/v j: 19 1 5 o k g / 

c m 2 ©iftJEiclTPtS b/co ^ in B# }^ 8 5 °C (7)SJ1. ^ ^^^(^ ± 

M^feB^a^ij, ^^m^k^Ms mii^vs±n. 

20 m^u. um^nf^E^nu^m\^-^m^nmx^^o 



HifSMA- 6 
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y -:fep"p^lt. M*B$:S^J> JE*a$:S:^iJ. ^nW^^Ms mi^VSit 
l^^ M5^^m^iJ> m5*3$cB:^iJ. p"pK3feS^iJ> ilTKE^Jh^iJ. S^^iJ. ^ 

25 ^fiJf-fiJffi-et 5„ 
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mMmA-8 

%^ y i/^— ^ b y "^7 • 1 2 tKI&O . 0 6 V ^^-^ 

0 L T — P« ^-^ — JJll^l 2 0 L Atl/T. 12 1°C, 2 0^mmW\^^ 

if^m\^xum2 7°ct Lfc#. (D:ijmi^m^xmi^mvrziy'^=^ 

/Uyi, ]^P.:^A^y<. C 1 1 (F E RM B P - 7 1 4 4 ) (DM^^ 

1^ 1 v/ V 2 7°C, pH6, Olbmi . 0\Z.WIb^ 

10 7 2 B#rHlai^M#it« bfCo •^(Z):!^*^^^ 1 2 1 °C, 2 0 ^PhT;!]D 
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mMMA- 9 

^-'U \^^y^:^/U:^N 7 5 (FERM BP-7591) ^ 

^^*^6. o ^f4/m 1 t a --r y-^/v- 2 0 . O 

mtL/ra 1 t ^^tsii^mmmmm s o o m i ^mui^t-. to%^^ 

10 pH6. 5}^I^^U. a-T5^— if {M^a^ ^^^—^^—71^ 

6 0 Lj . y /}^^?±^) ^m^^'y J^^^f^'o o . 3%;!ji3^. 9 5°c-ei 
5 ^rBlSi^;^ ^v^-e 1 2 0 °c};i 2 0 V ^ u — yL. Mtei 

iTy J>.m^ 3 ^{iL iCf^^ X ^ X. . p H 5 . 5 , 5 1 °C 4 8 

B#raS^&§-frfeo ^(D^mm^ 9 5°CX 3 0 ^m^-DfzLm:. pH5. 

1 ^5^^^i^^fc «9 3 0 0 ^{iJDX.^ 2 4 B#^1K;^;^$■1i:^ K Ic: i5^/V T 5: 
^ll?f^^ 1 y^^^i^^;^c 19 2 0 ^{i;!jP;t. l 7 B#rB^S/^? -^(ZJ^j^? 



wo 02/10361 



PCT/JPOl/06412 



141 

4. o%^mir^-yy ^y:^^nfco nhnt^m'^mm^^i^y ^y-^^ 
15 mmmi 0 

X/l^^ py^CiJ' iJ?^ iJ^'tJ t%-fc/k 5: ;^ A 1 9 (PERM BP-75 

9 0) ^m^i 4 (D^m\^m^x s ^T—?^^^-^—x4 8mmm^\^ 
2 3. 0 ^fiL/'m 1 t ^-^t^mmmmmm 1 l ^miijiLfco 
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H6. 0, um4 o°cx- 4 smm^m^^fco ^(o^m^^^ q 5°ci,:l 
nm^m^^^r^vumm 9 o%xnr^o 

15 ^jfe^!iB-i -r**^ 
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mMmB-2 K=3f ^ ^ 

10 §0 

20 

m?L 1 0 0 Jlig|5}3:||JiF!jA- 5 (Z):;b-?ife-e#fc^i[^K© 5 :7Z?ii 6-^ 
»:^^^ifcDp*^lc^^iJje:fFjffiT'#So 
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mmmB-5 m^mmw^m- 
5 ^^©11 r¥L:^;^y ) 5 os:a$i5^7Ki , i5om 

»§M-l^^?b. 6 S^C-T? 3 0 ^Pb1#B 4 0 'Cfily^iPfl, 
S^it-t^oT. WLm.n<D::^^ 3 ommUUMl^. 3 7°C-e8 

b. 3 0^fHl3t)^b. It*. bTMp^B^^fCo *p"pj^. :^^^f-^^ 

25 ^MMb-7 ;^7;^^-Ki5'];— a 
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4omAn. ■^^x:^^m.im.M^^%^\^m^v^ m^p 2 s o ii*§i5 



10 ^3=iU—h 

— h 4 o Mitp, — 1 o MA"^^ ^XIMB. 2 

•^fco ^fi^mm% vx^mi^. mM^^ntzLo mm^f)^^,^<. 



-/i- 7 0 m»iH5> ^ii^ijA- 1 (D:f3mxnf^m^mm^^^^ 50m 
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5 ^MMB- 1 0 feA/ 
15 ^JiMB - 1 1 ^-^^^ 

- 1 (D:}jmx-nf^m'^mm^^^^i mmn^ ^xj^Mmy — ko . i 

^JSMb — 1 2 A 

JK%^)^ 1,00 omm^\^-:kUi 5mm^^ ^x^mm:^ v ^j>>3 

25 MftSP. ^it 10 0 Mft^P. 5^^;^ y A 3 fii^P, mMMA- 5 (Z) 
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5 ^Ji^jB-13 |&*^:7"9^ K 

/N^r^^— hsj) imiSPi^i, ^JSM A- 6 (D::^?iT-^#fcm*^EI^ 

20 ^#fCo 
25 

^JSMB- 1 5 mmm 
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:^^an. ^XcD^ "9 AlS^ffl (Z)?#J31'1 0 0 7!;^ 1 0 , 0 0 

1 m»§P^ f y ^ ^-m^^ V ± V >■ l O ms^p:^^ j:tJ«|5;5M^iJoii» 
^^f*}cit^§oT>!]nm^f^b. ::tbic:L-?L^2fi4g|5, i, 3-:/^ 

25 miMB - 1 7 

y i/^;^7 7W!>i» 4 5 ^ y /v^i!E^:^ f y A 1 . 5 
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1 5 mft§15> y ^0 . 0 2 m»Sl5*3 j:-a«B5^^J 0 . 05Kft§I5 

l^m^B-l 8 ^S»^ffill{$:^^iJ 

M//Ni3w_;;!;^^]|t^ 2 0 Om*§Ps /I- h h ^ — ift-Q- 
10 ^Ib^* 2 0 0 i>*^13^ 2 7 0 mftgP, JIJiJ3g|b^?L 2 0 9 fiiglS. 

:^'fb^ b y A 4 . 4 s«lfp^ ii:'fb;^7 y 1 . 8 

4 H^&p^ 5 ^ o . 0 1 lti§p, L -r;^ =i/vt-'i/^-:^ 
='^^^^r^Ko. 0 4m4§i5^^b;^ce sSB-a-^^P^ roia-^i^ 

mM-mWi^-^-h^. 1 a^4r^ 15 0 3 0 0ml (Di!^\Z.mm U 
HJi^llB - 1 9 ^^IJ 

r ^ y 5 0 iift§i5{j:^*feF!lA- 7 cD;^fe-e#fc3^t>tizg» 5 ib^ 

25 SiSfeleit^feoTfT^^}- j: 9 iT-^UTff $ 5 . 2 5 mm. 1^6 

• 8 0 m g (D^^J^^atLfCo 



wo 02/10361 



PCT/JPOl/06412 



150 

5 1 5 O m g <^*^^;EC3l!| r tl'J^l^MFllA- 7 

2 o 2Sft$Ps tk 3 o matp> ^ i ^^^u^^'^^^n.w:.^^ 

^ 3 *S§|5:^^^>/^5T»^t?^^fflV^T^^Jm»;&5^ 2 3 0 m g fci/^S 

4§|S*D j;-a«-v'/v 3 0 0 mft§M-^ 3 3 Lfc 

y —71^ 5 0 m*$|5Sr;!iP;tM'^ i 0 w/ v %:/7P^ i^Tk^?^ 

2 0 0 S»§15^^PX.T^1^ 3iS<7)Mt>\ #*t4^^i-^f«^/^-*ffi 

25 m^Ji<^)fUffl^tgtt 
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/V=r t"^ y V/V- (1^3) — a -D - i5^/V=i y iX/V- ( 1 -» 6 

) - a - D — yw 3 t° ^ y (1^3) - a- D- yw n t° 7 y 

^//v- (1^} (Dm^^^^ir^m^mm<^mm:^m. mxj^i^^nhm 

10 ^yn {^6) — a-D — yvi^ =1 1° ^ y v/v— (1^3) — a— d — 
y^w 3 ^ y v/v - (1-^6) - a- D — yvv =1 ^ y v/v — ( 1 -> 

3) - a -D-yyi-=' y v/i'- (1^} (Dm^^^^ir^^m'^mm. 

^*3fe^^J. ja*9^^^J. p°p«96:g:5^J^ mii^VS±m. ^^^J. iSff^^J. 



25 
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f* * <^ fs ia 

^m^t VX a - 1 , 4 ^Vl^n v'/^|±^^:t"-r § ^V^r3-^g^^;a5 
3. 0m7bm^(DW^m^t \.X a - 1 , 4r/l^=iiy/l^W^^^'f- 

( 1) i-^ffi 

20 0M7t^t^(Dw^m^t ]^x a - 1 , 4 r7i^=^iy/u'^^^m-r^r 

a-l, 6 iT/Vrn -Ey/Vlg-a-a^^WL.. ^ (7) # 3S 5n tI^ ^ ^ -^^ =l« 

25 _h®»®^^^i-5 

(2) ^^^4 
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SDS -^/l^mU^^TcWjll^l^^^ . ^ 7 4, 0007Z?S160, 00 

( 3 ) mm.^ 
(4) 

pH6. 0, Q 0 ^mR^-V, m 4 0 7bm 5 0°C(D^mP^i^^MU 

pH6. 0. GO^r^Rmx-^ 1 mMC a ''■'#:STs I^J 4 5 5 

pH8. 4, 6o^PBis;&-e. 6 o°ci<immum^^-t^o ^tcu. 

pH8. 4. 6 0 rJ^rpgS^&T 1 mMC a ^'"#ftTs 6 5 °C {Zl^gjgM 

(5) lEogpH 

15 3 5°C, 6 O 5>Fb1K^&-C, pUme. 07!fM8. 4(DmmP^l^^M 

p H^wrso 

(6) fiS^^tt 

pH6. 0, 6 o^m^wir?>^i'\^x-. m4 s^'c^Ti^um^Mm 

20 pH6. 0. e O^m^W-r^^WX. 1 mMC a ='+#:i£Ts ^ 5 

0 °c T } ^ ?a ^ ^ ^ ^ ^ i- 5 o 

pH8. 0, Q o^m^wt^^ji^x, m'5 5°c&.Ti^um^^m 

pH8. 0. 6 0 5>^^^»-r§^#-e> 1 mMC a '•'#;&T> 1^ 6 

25 o°c&.r\<ium^Mm^'^'r^o 

(7) pH^^tt 
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10 7. a -'1' y-^/V f *t#^**7fc«fe 
8 . mik(Dm.mW> l ^TZ/^H e :^(DV^-rtt;^M^:|B*feO a y ■^/^- 
20 S^5t::^?feo 

10. ^-^^/v;^ iJ'^i^ 1^-;;^ /K/v;^ (b a c 

illus globisporus)C9(FERM BP-71 
4 3)^ ^-^^/V^?: i^a tr><. :iJ<7V><l (Bacillus globi 
sporus) Cll (FE RM B P - 7 1 4 4 ) , ^^^/l^y. 
25 n tf (Bacillus globisporus)N75 

(PERM BP- 7 5 9 1 ) , ^r:in^tl h (D^m^X^h ^m^(D 
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11. r 71^:^X2 /^.^ df^^(DpL^^ii^s T jrVT^^ ^ ^ ^-a 

i^/V ^ y< (Arthrobacter globifortni s) A 
19 (PERM BP-7590),-^ f^-?: <D ^Mt^T^ fe 5 ffjjt 

12. 1^m.J^^^<D^^m^h \.'C a - \ , 4 iT/Vn 

1 3 . mi^(DmM% 1 2 3SIB^C5 a - ^Vv =i ^X/V^^SiS {-1^ b . 

y, D-:7^i^b— D — -^yy— y. D-r^t'y— y^ d — y 
3— y, D — y"iy3 — y^ l — y/v^j^^— y, p« ^^/v— a — :5^/v=r — y , 
15 7« ^/i^— iS — iJ^Vi^ri — y ^ N — r-fe-^/i^iJ'V^^i 1^ 5; y^ fi^yNn— 

-f y -^/l- y. -r y-r/l^ h f y :^ — y > -fen t^;^-^-;^^^ ^^y^lf;^ 
— ys i?^y-fe-n— /v^ •x'/i'^ /i^^ ^ y> y^n— 

20 i 2fs«(^ a ^y/vfe^s:);&::^feo 

^Vvri-yfi-a>i^;OS 2:!^Ji(DSK^^^i-SttlS}e:. f»5i^<Z)f^lS 
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15. i¥m7h^i^(D'^-B-m^t l^X a - 1 , A ^';V=ily;V'^^^^ 

/I- h V/l-fe^^* t Srf^ffi $-1i:T#btbSf-^ {^6) -a-D 

-i?^VV'=i t"^ 7 V/V- (1-^3) — Q, t:°-7 y V/V— (1 

15 ^6) -a— D - ^^/V =1 t° ^ y v'/V' - (1^3) - a — D — iJ^VV = t" 

17. i^mji.i^^(K>^^m^h a - \ , 4 r/i^^-y/i^^^^^ 
20 ^mm. mitmn. mitmrn-i^^xj^^^v =1— i«* 

18. ^MTU^^CD-^^m^t VX a - 1 , 
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Wk^\z.m^\^x. ^(^a-^y•^/^^ V7v§p5^^fe^i-s a --r y ^ 

7V ^ t^/vfe^^mt $^^:T#bt^.5i^-1' n {-^6) -a-D 

- -fjV =11:1° ^ y iy/U— (1-^3) - a - D~ /U rz t° ^ y l^/V- ( 1 
5 -^6) — a— D - rr f ^ y v'/l'— (l-»3) — a— D — i^Vl^ :3 t° 

(1-^3) — a ~r> -i^;u=i / iy/u— C i 6 ) - 

10 a — D — ^W=t y ^//V— (1^3) - a - D — t° ^ y v-/!^ 

- (1^} (Dmrn^^-t^m^mm. ^t^i-t^ti^^^t^mwo 

19. mtftEIS. •^fc[*::itb^^tp|SK^s, f-^ y a {-*6) - a 

- D - iJ^VV =1 ^ y v^/V — (1-^3) - a — D - iJ^VV n t° ^ y V/V - 
(1^6) - a- D- (1^3) — a— D - 

15 (1^} comm^^-r^mwm^. mn^m^^so 

w/w%J^J:l-^:#UTV^-5 ^ i: ^ i: i" § ft ^ OD fSH ^ 1 6 JgT^jS 

2 0. ^ n {^6) — a - D- ^-V^=i t"^ y v^/V- (1-^3) 

- a - D - ^if^y-CX/V- (1-^6) -a-D - iJ^V^ t° ^ y v- 
20 /V- (1-^3) - a - D — iJ^W^i y V/V- (1-*} (^Wit^^-r 

25 2 1. -^^-A^. -^^^x^ {^6) - a -D-^VVn y V/V- ( 
1^3) — CK-D - i^VV =1 7 y ^^/^ — (1^6) - a- D- ^ /V n 
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t'^/V/V- (1^3) — CK - D - iT/V^i y i/7V- (1-^} (Dm 

^/U =t fc" ^ / -y/U- (l->3) - a- D- i?"/!^ =r ^ y i^/U— ( 1 
6 ) - a - D — i5'Vl-- 3 t:" -7 / - (1^3) -a— D - iJ'VP n ^ 

5 yv/v- (1-^} (D^#3t^^1-S^t^ra» 1 -^tK^^^ *5j:t;«f-^:^ 

n {-»-6) - a- D — iJ'W =1 fc° ^ y V/V - (1^3) — a - D - 
=1 7 y (1^6) - a- D- iTVV 3 t° ^ y (1-^3) 

^ ^#!t i-5!t^®ftlll^ 2 O :®^fc}*^ 2 1 :^fB«(D 

2 3. m^mm^^t^wwii^. ^4^x2 {->6) -a-D-i^7v=i 

15 t° 7 y V-ZV - (1-^3) - a- D- i^/l- n t= ^ y ^>'/V - (1-^6) - 
a - D - iJ'VP =ifc°^yV7V- (1^3) -a— D — i/Vv =i t° 7 y "^X/V 

- (1-^} (Dmm^^ir?>m'^mmt t hi^. ^/v=i^y^, — 

2®J!^j!._b(^ISK^-^tflSK-efe5lt^©t51S||l 6117^^^ 2 2:^0 
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1^^ ^ n {-^6) - Qj -D - iJ'W^i t"^ y (1^3 

5 ) - a - D - i^VV 3 t° ^ y iy/^— (1-^6) — a— D — =i t° ^ / 

-y/U— (1-^3) - a -D-:r/^=i t"^ 7 v'/l^- (l-*} (^^at^^ 

15 feSlt^OfSiSI^ 2 4 Jl^fcfSM 2 5 3li2«cC9^^H|*, ^ « CI 
2 7. /^^/v:^MlJ:Mi-?>^;fci^:05, /-^^/v^?; ( 

Bacillus globisporus)C9(FERMBP 
— 7143) ^ x:iyf y.i^)V:7. (Bacillus g 1 

20 obisporus)Cll(FERM BP-7144)^ ;V 
7^ f'^/K/I^;^ (Bacillus globisporus) 

N7 5 (PERM BP- 7 5 9 1 ) , fc^^^tb b (7)^Mt5^-t? 6 

25 /I'SI-XCArthrobacter gIobiformis)Al 
9 (PERM BP- 7 5 9 0) , ^f^\±^<D^^mX^^^i^(0^ 
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2 9. mm^i^f^it^M^hnhti^mwi^. a-r^^— is 
ti?) im-^r^i'±2m&>±(Dmm^i'pm^^f^ik. m.^. m.^. ti'7j^ 

( 1 ) 

15 ^^^-rs 3 ^^±co^K^^ fe. a-^y-^A-h-y- 

/Vfe^^-^tf^Ji&i- j; o f-^i^i=^ {-»6) - a -D-iJ'VVri 

y iz/V- (1^3) - a- D- ^5^/^=1 ^ 7 i^/V- (1^6) - a — 

D — iJ^VP n t;° ^ y V/V — (1^3) — a— D - i^VV =i ^ y — ( 

20 (2) 

S D S J: "9 . ^ 8 2 , 0 0 0i$^/Vh^- 

7^^*111 3 6, 0 0 0 h :/ CRISIS i^};i53-T-*^^i~5o 

(3) mm^ 

r:yy :y^mmn.^W}W:i^^y) . vims. iTbm. 

(4) MiiM^ 
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pH6. 0, 3 0 ^mRm(D^WT\^^^^X . m 4 5°C7!j 

(5) mmpH 

3 5°c, 3 0 :9•^m;^^:<^^^4^T{-*5V^T^ p Hl^l 5 . 575 

5 mpume. 5 co^fflrttziiijgp H^^i-^o 

(6) Um^^f^ 

pH6. 0. 6 O ^mi^Wir^^i^X\ m 4 5°C)^TKm. 

(7) pH^m^ 

10 4°c. 2 4 H#PHif*^t-r5^#-e. pH?^3. 6 jbmm p H 

10. 0 cofgfflrtiei^^p H*^^:^ri-6o 

3 1. mi^^mit^ ^ny^f^mmt\^f^mm\^. m^(Dmmm i 
^^/i^m^mmt^^m^'^^^t^mmtir^. ^^-^n {^e) - 

a - D - =1 t:° ^ y V/V - (1-^3) - a - D - ^VU =i t° ^ 7 V/l^ 

- ( 1 -» 6 ) - a -D-iJ'W^' fc"^ y IX/V'- (l->3) - a— D-iJ^" 

20 71^=1 y v- 71-- (1^} co^ig^wrsmt^tram^ -^/cf* ^itv^-^ 

25 3 3. mm^mit^iixj/^tz.n.w.\\:\^f:.mm\^. mi^^iibmi 
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if, j8-T5^— ifs ^7^=1 T 5 -^^^ J:r;« a - — if 

5 |**(Df£fflm 3 1 3S*fct*^ 3 2 3S|B^(^)f-^ iJ' t2 {^6) -a-D 
-i^/I^n y (1^3) - a -D-iJ^/V=i t:°^y v^/V- (l 
6 ) - a - D - =1 t° ^ y - (1^3) — OL-T) — ^^;V:=L\f 

10 3 4. J3J£fe> J3I£*&> n-^ 

15 3 5. ^ 1=2 {^6) - a - D - ^VVn / -^/l/- ( 1 -> 3 ) 

- a — D - -^f/V ^ yf y / -y jr\y — (l->6) — a— D — iJ^Vv n t:° 9 / "SX 
/V- (1^3) - a -D-i^Vl-a f^y v^/l-- (1-^} CD^itSrW-r 

20 tsnwoymm.-^^. 

36. i^-^ypr {-^6) -a-D - i^V^ =2 ^ y (l 3 ) 

- CK - D — ^JV (1^6) — CK-D - i^VV =1 t° 9 / 
/V- (1-^3) - a -D-^Vl-^i t"^ / ^V/V- (1-^} 
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(1) f^m 

(1^3) — CK— D — iJ'Wr^f^/v^/V— (1-^6) — a — 
D-i5^Vv=i t"^ y ix/V- (1-^3) - a -D- iJ^Vvn / i//!^- ( 

15 1^} <7)«5t^^i-5^jytEg«S^^fifei-So 

(2) 

S D s -^^r'/pm^^Wj^l- J: "9 ^ 1^ 8 2, OOO^/Vfi^ 
75^^13 6, o 0 0 h i/cDt£ISrt ie:^^4&^-rSo 

( 3 ) ^M.'^ 

20 9^ »9 > pl^3. 7;/!;^ 

(4) Moia^ 

pH6. O. 3 0 5>re^JSC0^#T}^*5V^T. ^ 4 5°C7Z? 

5 0 °c (7) fSH 3§3S?aS ^ ^-r 5 o 
25 (5) MMpH 

3 5 1:, 3 0 :5>KS:j^:(^^#T(c:*5V^-C. p Hlti 5 . 5 75 
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(6) 

pH6. 0, 6 0 ^mW:Wir:5^i^X-, m 4 5°C&.TKU 
5 (7) pH^^-l* 

10. 0 (D^mp^i^^'^p am^^-t^o 

n {^6) — CK— D — iJ^W =1 t° ^ 7 v'/l^ — (1-^3) — a - D ~ i^Vl^ 
10 =3 ^ y v-ZV— (1-^6) - a- D- iJ^VV =1 t° ^ y v-ZV- (1^3) 

- Q! -D- :^^Vk=i t-^ y V/i^- (1-^} ©^^jt^^i-^^t^Eg^t. * 

4 0. ^ n {^6) - a -D — iJ'Vl-^i y V/V- (1^3) 

- a — D - i^/V =r f ^ y iy/U— (1^6) — a— D — iJ^W =t ^ y V 

15 /V- (1^3) - a - D - yvv=i y (1-^} (Dm^^^^-t 

itTkB&Jht*. H^P^ihti. 'aStt. f^Wtt. ^^tt. ftil©^(Z)H%mP^ 
Jhtt. ^^ib^^lbP;&it't-4> S^M^ttB^iki*. 0K^MI::P;&ittt> l»r4. 

S^efic^^iJ^ n"pKa^g:^iJ. glTKI^Jh^iJ, ^^M. ^mMs 

25 3 9 mm^(om^^o 

4 1. m^i^;e)5, iJc^fei^. itm^'^f^}tmim^nXh?>m^(D^mms 
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4 2. -^^^u {^6) - a -n — ^/U=i If^ y i^/U- (1^3) 
— a — D — ^^/V=i t"^ 7 V/V— (1^6) - a -D — 7 
/V- (1^3) — a -D-i7W=i y v-ZV- (l^} »#3t^^i~ 

^3 9:®7!?S^4 1 3Scr>v^•rtb^^^^:|a«om^^^o 
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2/33 
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150 125 100 75 _^ 50 25 0 
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10 20 30 40 50 60 
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SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a "Isomaltosylgluco— saccharide— forming enzyme, its preparation and 
uses 

<130> W0854 

<150> 233, 364/00 
<151> 2000-8-1 

<150> 234, 937/00 
<151> 2000-8-2 

<160> 19 

<210> 1 . 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu He 
1 5 

<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 

<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 

<210> 3 
<211> 10 
<212> PRT 



wo 02/10361 



PCT/JPOl/06412 



2/6 

<213> Bacillus globisporus 
<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 
1 5 10 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

<400> 4 

He Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 
1 5 

<210> 6 

<211> 8 
<212> PRT 

<213> Bacillus globisporus 

<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
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<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 

<210> 8 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

<400> 8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

He Thr Thr Trp Pro He Glu Ser 
1 5 

<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 11 
<211> 9 

<212> PRT 

<213> Bacillus globisporus 
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<400> 11 

His Val Ser Ala Leu Gly Asn Leu Leu 
1 5 

<210> 12 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 12 

Asp Phe Ser Asn Asn Pro Thr Val 
1 5 

<210> 13 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 13 

Tyr Thr Val Asn Ala Pro Ala Ala 
1 5 

<210> 14 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

<400> 14 

Tyr Glu Ala Glu Ser Ala Glu Leu 
1 5 

<210> 15 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
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<400> 15 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 16 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

<400> 16 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 17 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 17 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 18 
<211> 13 
<212> PRT 

<213> Arthrobacter globiformis 

<400> 18 

Ala Pro Leu Gly Val Gin Arg Ala Gin Phe Gin Ser Gly 
1 5 10 

<210> 19 

<211> 10 

<212> PRT 

<213> Arthrobacter ramosus 

<400> 19 
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Asp Thr Leu Ser Gly Val Phe His Gly Pro 
1 5 10 



\ 
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